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NEV DEPARTURE CASE 


LS 


HOW N/D BALL BEARINGS REDUCE MOWER 


HISTORY 


MAINTENANCE AND PRODUCTION COSTS! 


PROBLEM: Manufacturer of well-known power lawn mower wanted to make unit more 
maintenance-free. 


SOLUTION: Complete re-evaluation of all rotating parts including a study of rotary blade 
bearings by N/D Sales Engineer. His recommendation: Replace six existing non-integrally 
sealed bearings with lubricated-for-life New Departure ball bearings. These factory greased 
bearings are equipped with integral Sentri-Seals* and Land-Riding Seals. Results: Greater 
consumer sales appeal by doing away with the need for relubrication maintenance. In addi- 
tion, N/D's compact ball bearings reduce production cost by eliminating separate bearing 
seals and six unnecessary grease fittings. 


If you're designing new products involving bearings, invite a N/D Sales Engineer to your 
next design discussion. His knowledge of bearing engineering may result in a 

a savings and valuable new product sales features. Contact him at your local 

N/D Sales Engineering Office, or call or write New Departure, Division of 
General Motors Corporation, Bristol, Connecticut. *new Departure Registered Trade Name. 


Integrally sealed N/D ball 
bearings eliminate need for relu- 
brication, grease fittings and 
separate seals. These heavy-duty 
N/D bearings with Sentri-Seals* 
and Land-Riding Seals, shut out 
moist or dry contaminants. 


NEW DoE PCARTURE 


BALL BEARINGS - PROVED RELIABILITY YOU CAN BUILD AROUND 
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Traveler, 
Behold this door... 


Rough-hewn and splintered, 
Marked with age, 

It hardly hints of strength 
To keep itself... 


pM 


Se ae 


And, yet . . . this door today 1 
Stands seasoned sentinel 

To the very dwelling place 
Of human Hope. 


Impregnably . . . 
It has withstood 
The storms of Conflict, 
Winds of Hate, 

And every swelling sea 
Of mad Intolerance . . . 


To Anger’s pounding fist 
And Envy’s searing lance, 

To all the threats of Pride and Power 
And all the bribes of Circumstance 

It offers cold rebuff. 


And, still . . . tonight . . . this door i 
Springs open to the gentlest knock 5 
Of the humblest human heart, 

To the lightest touch 

Of Peace and Love, ‘ . 
And to the softest breath 

Of Kindness and Good Will. 


Aye, Traveler . . . 
Behold this door. 


Its patent plainness 
Veils its noble guardianship . . . 


A stable, yes. . . 


But a stable large enough 
To hold a Universe... 


And bright enough 
To light a World! 


Bernard J. Patrick 
Copyright, John Deere 
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agricultural engineering profession, the Council of ASAE 
has recently elected Wallace Ashby to the grade of Honor- 
ary Member in the Society. 


Mr. Ashby, who has been a member of ASAE since 1916, 
was born on August 23, 1890, in Des Moines, Iowa. He re- 
ceived a B.S. degree in agricultural engineering from Iowa 
State University in 1913. After one year 
of teaching in the agricultural engineering 
department at ISU, he was with the 
USDA as a “barn architect,” in what 
later became known as the Cooperative 
Farm Buildings Plan Exchange. With the 
exception of two years army service dur- 
ing World War I, he remained here until 
1920. 

The next eight years were spent as an 
agricultural engineer in reclaiming cut- 
over, burned-over, swamp lands in North- 
ern Minnesota. His outstanding record 
in this assignment was duly recognized by Iowa State Uni- 
versity in awarding him the professional degree of agricul- 
tural engineer in 1924. 

In 1928 he rejoined the USDA as an agricultural engineer 
where he was engaged in studying and evaluating plows and 
other tillage equipment from a standpoint of controlling corn 
borers. His outstanding efforts in this project were rewarded 
in 1931 when he was elevated to head the enlarged program 
of farm buildings research in the then newly-organized Bureau 
of Agricultural Engineering—now known as Livestock Engi- 
neering and Farm Structures Research Branch of the Agricul- 
tural Engineering Research Division. He held this position 
until his retirement in August of this year. 


is recognition of his 44 years of distinguished service to the 


Wallace Ashby 


Among Mr. Ashby’s accomplishments are the 1931 prep- 
aration of reports for President Hoover's Conference on Home 
Building and Home Ownership; directing and analyzing the 
engineering phases of a survey of housing needs in 600,000 
U.S. farm homes in 1934, the resulting plans for which appear 
even today in popular magazines; pioneering work in estab- 
lishing a long series of studies on structures, equipment and 
methods for conditioning and storing corn and seeds; and 
serving during World War II in an agricultural engineering 
capacity and as a metals consultant in the Office of Agricul- 
tural Defense Relations and later as assistant director of the 
Hemp Division, Commodity Credit Corp. In this capacity he 
was instrumental in developing domestic sources of hemp to 
replace supplies which had been lost with the Philippines. 


A prolific writer, he has authored and co-authored num- 
erous articles and technical papers in addition to his duties of 
supervising preparation of USDA publications and other mis- 
cellaneous writing by members of his staff. 

In 1956 he was selected to represent the USDA at the First 
International Congress on Farm Buildings Research at Lund, 
Sweden. At the same time he also visited seven European coun- 
tries to study their research and development work on farm 
buildings. 

An active member of the Society since he joined, he was 
advanced to the status of Life Fellow in 1952. In 1958 he re- 
ceived the John Deere Gold Medal for “distinguished achieve- 
ment in the application of science and art to the soil." He has 
also been chairman of Farm Structures Division, Washington, 
D. C. Section, and Committee on Farm Buildings Research 
Needs and Statistics; and a member of the Committee on Ven- 
tilation of Farm Buildings, Land Development Committee, 
and Committee on Farm Structures Research. 

He has also taken an active part in the National Fire Pro- 


tection Association and is a member of the American Society 
for Testing Materials. 
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Perfect combination for — z 
radial and thrust loads RBs er) ay, 


v es 


For the big pull in tractor performance... 
Torrington Needle and Needle Thrust Bearings 


On the world-famous Massey-Ferguson Model 85 Tractor more than 40 Torrington 
Needle Bearings and Needle Thrust Bearings are used to smooth the transmission 
of power, operate the power steering, and to provide improved bearing efficiency 
and operation. 

One outstanding application is the drop axle gear set, pictured above. Here, with their 
full complement of small diameter rollers, two 2%” shaft size Torrington Needle 
Bearings provide higher radial load capacity than any other bearings of comparable 
cross section. To handle the thrust load, a single Torrington Needle Thrust Bearing, 
with two races, is used to complete the bearing team. The result is smooth, efficient, 
reliable performance — at greatly reduced cost over bearing arrangements previously 
used in this type of application. 

The combination of Torrington Needle Bearings and Needle Thrust Bearings pays 
off wherever compactness and high bearing capacity are needed. For advice on your 
application, call on Torrington — maker of every basic type of antifriction bearing. 


Torrington 
Needle Thrust Bearing 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Conn. ¢« South Bend 21, Indiana 
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1,500,000 DE-CLUTCHINGS 


Prove Longer Service Life— 


Silent Operation Y\e\ 
Under every type of operating condition, Aetna ; 


Ciutch Release Bearings have proved their de- a 
pendability. Actual abusive breakdown tests of XS met. = 

up to 1,500,000 de-clutchings have established 

Aetna’s unmatched superiority in life expect- 

ancy; smooth, silent, trouble-free operation; 

and greater lubricant retention ability. It's no 

wonder then that over 50% of America’s major 

producers of mobile vehicles specify Aetna 

Clutch Release Bearings as standard equip- : se Typical clutch 
ment. For complete information, cail your local > eats ® assembly 
Aetna representative listed in your classified $ Yt: showing Aetna 
telephone directory, or write for General Cata- yy 5 Clutch Release 
log and Engineering Manual. i Bearing in 


released 
position. 


AETNA BALL AND ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 


DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 339, ILL. 
ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 


AGRICULTURAL ENGINEERING * DECEMBER * 1960 


1S te ks oe ke eeu, eee es) Po Ae ee ae Jail Bieta rgi yy 5 
PE es TS Aa St RE Rt we RO se <i Rea) “ye 
le Oe ee i en me ee a fee ee Fk SOY eT ge " Perit ie dees 
35 Oe on er een ‘he 9 Se: Sa eee ee RS ee ee abies Spee ot cae einai eh ae 
eit Premera ae SR! Sa Se eee ee a a eR a a 
Ma anes eT es ee oe 
ani Bg 
" 5: esac reat we 
el ae Baste 
ae be 
. Be ee eee is 3 e 
ip) Ses ‘ a ae 
Bes 2 : ; 
bod- Oe j ce 
Bara X : 2 og 
eres, : etme | 
ih 3 bye Fite veg 
: 2 7 r ae - 
Recah. § i oo Cae 
cece ; to 
o ‘ ~ eters 
ay ee 3 . re 
EPS ae a. ee ee 4 fo . 1 | eT ater) 
* ae — Bos, ;# ” \ | Eby oe hs 
ty oe a eS es & g 4) aie tk ae yet 
Nae 7: ae els , oe Y = Dah ans, 
: soon Rec! 5 vee aa ae AA q ier _ io j q ara tag ee ae Se 
ign RES WAC ee oe 4 . on a Se Pie aie 
ei ee Sorta ie — % as ee. 
ree ees i “ule eg ct. sy “ae 
Derg ty, ia, NS ‘ eer’ 4 Ba). oe ne: ee 
“: 2 om i ‘Veto 2 as 
: -. eg & He a ie ie Pi 
Vio a Pete: ads 7 * —-_ " Pie oe a 
Choe Raa adel a rs sox ey es Sie 
a eae ae Giees: | aa i us eh ie 
rte Sika? SARS, geht 5 si * f ? = cede ee 
Pas Ee ee agai ONS Tae .) a nd ae Pie 
ae estat at. Se ee SC ae ae eee wearer oe BS ast, a : . ie re oe 
Ages cae ees ee a ae Se a Miri oe ae Asa ee Bal gid 
oe bi 3 re “a hte ‘ee tere COR art ee * ie Sn ie oe Ning ae s oa ie. as | % - 
> eges jhe apis St) a. ai Rep ore Ty Srey) ate a Ne Bei: ape ‘s ie 
pete ite es SR ey eee ee eh ee ma eg ; il hi en: Sule 
“htihs eee Re ae Bt Risen eyes Le Se sous e _— a vo Eee J 
; oe oe e a oer Ae j Bb: cae be 
oes { Seis. Me i iz i ee pies by 
ye Sat eee: , WN Dy > ’ 5 ¥ah ue a) 
7 ve eas - i; 5 aa eet we es ; : me ae z Be: 
aE Bi g “ Tee s i 0 See wi ‘ foo “es ‘Gao 
Bi el ‘CLUTCH RELEASE 2) Se 7 ea’ 
i ite ~! Ba Aa 7 aa Bie: eS ee i: = tee a .% ae ¥ Rte 2) ‘ eee Pe ees. 
eee ieee cad crs re we os St 2. > ia Sar 4 ae ae enc eee 
: NS geestee) Mee OS Rae BEARINGS ale “4 Rann age 7G a | _ ow f <a » fel Saas: ze eee 
Ganraase . , two. @ ™ Jia 2 ae eae 
Reine iid Be cae a.@ Ree a aie 
SE yee ree Me 4 an” z ; .: J A Se See 
‘ ry oa ites. = 08 4 J if pee “hy é Bee Soc. aoe 
cosas oe “a — wh i 5 fay ae oc Sa 
Res i oer — -. a eS * F ae g he - ae 
UE ee a * ; >». es. Re 
As a a le a *\ a > we ong Siar 
5 eat 7 a 5 3 Pf ae? Riek ee 
Be Sis Tae Wi \» F BS A gue 
SA ie i. a * ites “ padde y ‘akan 
tae a Sess Coe > : i oo Bees Sea 
i Se ae eee Grr, ey : 2 a ies ‘on Bee CA nae 
ae ae ee ED q ee ee: St ae cae 
Nee 5 Bs. Sie we — Pe es pear g 
wre Cala: . my oe es Geet i 
a Fale oia Ee ES SS ee ee , = 282 - 
Pea sre d Benet Sy lie nee ; eed : a 
wa a ig Bike, iA | oe 3 een oe 
ae af ie gk ag eee Be 
Sigs 9, PS a oat 1 neat hag tee 
oe ae q ALY i a a 
ae oe ‘ So y fos ee 
4 be ee 7 a Vat 
‘el SNe ‘ e. 4 See iF ae ‘ eee! 
Sage > ake aL 2s, ia “ota 
Pate’ _ a ae en |. <m ; oe 
ee eae a j CORY ee ye GE orl i a ; ee. 

SE bie F i a ss Sa) c Baa ca lee am 7 _ 

fie ee ; oe : Pa ee: j q 
Lew Sey ue F 3 Z 
| fe | ee ie 
Seems? BGS B CG, | oe 
“or cinengt, ON 3 : Wee patie 
ide = - Z>> |!6—6hLrz 
sag a ? ; ee ee : it ~ 
Con Hee Bate. . ~ - 

Pi a é A. — A ; he 

Be en ; . Pa : 5, 
Estee } : G a 4 pied 

Slums Bg f G c 4 Said 
re PRS 4 G ory | Be ea 
Hanl toe i (ds all : ee 
a ¥ j | 
I Set q Ban. 
sere tt Ba f- 2 I ? | Abs J 
imetegee | 3 ee 
Bh y 2) ae 
eae. ae 7 : Bache 

as | Y, q ered 
Agee, A k . 4 Mk 
Rye ocr eee j N i og 
ow. )5 ' be 
‘a Diugery fe | ' 2 ee 
Fa he CASS Bs ik ee 
ar ay: eS 3 j ee RC 
7 Apa Uo eae 5 | ee 
sake eee 3 ] . a 
iy or eal ' é oe 
a A i : bear. 
gs | ) os 
| oa ea 5 | ie 
ode ae? ¥ i By) he = 
; i E ‘ | ae 
Opiat ; : ary 
Attn he. f . phe 
et Aaa { ] ‘iec 
Ji oe) Y i ai ea 
fake aeet 5 | ai 
ip ewan ; | cs 
wes 4 ES 
| Ses oy : eat 
Are Bi? 
: is : Co eee 
toni a te ae ah el 
; Be iat a. / | Gee 
A ae ay re 
Bae ee 4 aid. 
ie. <4 7 aoe 
ce ach + Ta 4 ee f 
ha Cee : ’ gate: 
ee i om | Z, oe 
me se Tig * - Lh heihheulrileadle 3 a Saas 
Boh? 38 ‘3 A t 1 ie, 4 
ae ek pe a 4 4 rf ad 
vie. gees — a 4 ’ 4 Sy cae 
ae See  — oe. ~ &»- . See 
a} ii ie ae 
Bs ns , i a ce 
7 igs a . ) ee 
Eee ae ibn ‘ hs > en oe 
z Rar OS ou eel = x = r¥ 
eka eT / rae 
{pe ee cae Bs" 
= ete ? ns 
Potay © ad : 

l oa J eae 
ys. ie Bee 
ory Oia 784 ee 
s oly a Pm 
Pes oe Rone 
: SD a ee 
ge AE 
ieee So Vey One 

i teeta hye ~ a0 een ae a ES Be) oT Bm i Bie rc aa ae x a 7 ; 7 . ree 
Py. Beaty 3 a Bate: the P9 i < S FL ORs eee aN it Seok At ae ra: G | Summer aee Lane ear ae Re, 4 es Ae Sa Cee ee noe ae 
PO gc Rais ea ae oc se a ae ee ee ae axe Men Bria tt i, a) ee Cg a i ae Cree et a ee evs, ea. eee ed 

ae i fy ede ad ee ee as a ae a Pe Zeer se Fe. Sit rT aC P so ae ee Shp 0S a eigen eeg  Pae 

Peed ae en Nh eR cg A aoe ime EO Sa anal a. 


et ee ee 


Engines are tailored, too 


There’s a full staff of custom tailors working at 
Hercules. Sound odd for an engine manufac- 
turer? It isn’t, really. Not when you consider that 
many of our customers require engine altera- 
tions. They want engines that are tailored to fit 
their particular application. And this is where 
Hercules shines. 

For example, Hercules can put the manifolds 
almost anywhere you want them. You can have 
a “right-hand” or “left-hand” engine. And, 
Hercules designs its engines so that extra large 
accessories like hydraulic pumps, air compres- 
sors or generators can be readily accommodated. 
For flexibility in fuel selection, Hercules has 
developed companion gasoline, LPG and diesel 


engines of identical dimensions, with a maxi- 
mum of parts interchangeability. 

These are just a few of the ways custom tailor- 
ing at Hercules works to meet the requirements 
of engine users. Possibly Hercules can help to fill 
your power needs more exactly—more economi- 
cally. Why not meet with us and see? 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 


Gasoline and Diesel Engines from 15 to 500 horsepower 
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HOME-MADE SILAGE CART SAVES TIME AND FUEL! 


How to cut feed-handling time was a challenge to help from outside craftsmen or neighbors. 
Hoy Kopp (left), farmer near Miami, Okla. At a Hoy Kopp does rely for help and neighborly serv- 
cost of less than $20, he built the hand-propelled ice, however, on Texaco Consignee L. H. Watson. 
silage cart shown here, using old automobile wheels Hoy is a booster for Texaco products. He knows 
and other junked parts. A lever manipulates the by experience how Marfak lubricant sticks to open 
sliding bottom to drop silage into the feed racks bearings longer. Marfak won’t jar off, dry out or 
as needed. cake up, melt down or wash off. 

This inventive farmer settled on unimproved Like many efficient farmers throughout the 
land eight years ago. He and his attractive wife United States and Canada, Hoy Kopp has found 
built their home and farm buildings without any that it really pays to farm with Texaco products. 


s 


Roe a ee ree 


A Texaco user for 37 years = that Havoline really protects 
L. E. Ragland (right), progres- engines for longer life and fewer 
sive farmer of Halifax, Va., has repair bills.” Havoline cleans as 
been a customer of Texaco Con- it lubricates. Try it yourself. 
signee H. H. Shapard, South 
Boston, Va., for 37 years. Mr. 
Shapard has just made a delivery 
of Advanced Custom-Made 
Havoline Motor Oil. 

Mr. Ragland gets all of his 
gasoline, kerosine and lubricants 
from Texaco. “Why experiment 
with other brands when you know : ‘ 7 
you’re using the best?” he says. = er eh 


“There’s no question in my mind BUY THE BEST...BUY TEXACO 


TUNE IN: TEXACO HUNTLEY-BRINKLEY REPORT, MONDAY THROUGH FRIDAY, NBC-TV 
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75-MILLIONTHS OF AN INCH BARRIER 
HALTS METAL MIGRATION 


JUST BENEATH THE FRESH OVER- 
PLATE OF THESE F-M ENGINE BEAR- 
INGS (LEFT) LIES A TENUOUS DIFFU- 
SION BARRIER. Though this film of 


metal is only 75-millionths of an inch 
thin, it stops tin in the overplate from 
migrating into the lining metal beneath. v 
Its presence is important to bearing over- 
plate performance, particularly during 
the critical period of engine break-in. 
Maintaining uniform thinness as well as 
uniform composition of the plated barrier 
is most important . . . and most difficult 
to achieve on a production scale. Federal- 
Mogul research has developed a unique, 
extraordinarily precise method for con- 
trolling both the thinness and the metallic 
composition of this barrier, within nar- 
row limits. And the performance of F-M 
engine sleeve bearings attests to the 
success of the method! 


RESEARCH INTO ELECTROPLATING 


problems is a continuing project in the F-M 
laboratories. Unusual precision equipment 
and facilities are employed, many of which 
have been specially designed and engineered 
by F-M to solve problems of sliding-bearing 
application. As a result, Federal-Mogul en- 
gineered sleeve bearings, precision thrust 
washers, formed bushings, and low-cost 
spacers provide the finest pos- 7, 
sible performance character- EDER A Have you a problem with bearings, bushings or washers? Are you considering the development or 
istics for any application. redesign of an item of the type shown above? We'll be glad to show you how the job can be done most 

Mogul effectively and economically. For information, write Federal-Mogul Division, Federal-Mogul-Bower 
ae 


Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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Report to Readers... 


OPERATOR REACTION IS ACID TEST It was reported to an ASAE meeting this month 
OF AUTOMATIC TRACTOR STEERING that operator reaction to automatic tractor 
steering may be influenced more by an operator's 
personal opinion of the steering device itself than by his actual use of it. 
This was the conclusion reached in a study made by a USDA-Iowa SU agricultural- 
engineering research team, in cooperation with the psychology department of the 
university. .. . . The operator with the favorable opinion of automatic steer- 
ing showed less fatigue at the end of the day, while the operator who did not 
like or trust the automatic system was more fatigued after a day's use of it. 
- « »- « A Study was also made, as part of this experiment, to determine what 
improvements in the quality of the corn cultivating operaticn might be expected 
to accrue from automatic steering. The engineers report that, while they found 
power steering resulted in greater stand reduction, lower yields, and poorer 
weed control than did manual steering, they were optimistic that new, improved 
automatic-guidance systems can improve this picture. 


PLANTING SEED IN FIRMED SOIL Of particular significance to designers and 
IMPROVES SEEDLING EMERGENCE builders of planters — corn, bean, sugarbeet, 
etc. — are the findings reported by a research 
team comprising a USDA plant pathologist and two Michigan AES agricultural 
engineers. Their experiments thus far indicate that seedlings may emerge better 
if planters are designed to press the seeds into firmed soil and then cover them 
with loose earth. Firming the soil at seed level appears to promote maximum 
seedling emergence by ensuring moisture transfer by capillary action from below. 
A loose soil covering was found to minimize crusting of the surface and to 
permit oxygen to circulate freely. These studies also indicate that such firming 
of the soil is of no benefit if adequate moisture is not available below the seed. 


ENGINEERS CUT COSTS Based on results of a two-year field study, an Illinois 
IN APPLYING AMMONIA AES agricultural engineer reports that crop production 

costs can be cut by combining the application of anhydrous 
ammonia and soil tillage in one operation. He found that separate application 
of the ammonia cost $2 or more an acre; also, the extra travel over the field 
increased soil compaction. ... . In these tests the ammonia was applied under — 
the furrow Slice of a moldboard plow or behind the rear gangs of wheel-mounted 
disk harrows. The tests thus far have shown that ammonia can be applied during 
tillage with very low losses. A good job of tillage is essential, however, and 
the ammonia needs to be released under a fairly loose soil. ... . Any tillage 
tool can be used to apply the anhydrous ammonia if it permits its release at 
depths of more than 4 inches with loose soil above. This would include moldboard 
and disk plows, disk harrows of several types, Spring-tooth harrows, field 
cultivators, and subsoilers. 


REDUCED TRAVEL SPEED INCREASES Field tests conducted by a team of USDA-Cali- 
EFFICIENCY OF COTTON PICKERS fornia AES agricultural engineers showed that 
the picking efficiency of barbed-spindle cotton 
pickers could be increased an average of 2.5 percent. This was done by reducing 
travel speed of the pickers from 2.1 to 1.5 mph by changing the low-gear ratios 
in the picker tractor. Since the speed of the spindle-drum drive was not affected 
by the change, the drum ran faster than when normally synchronized with the 
forward speed of the tractor. .. . . Four combinations of tractor and spindle- 
drum speeds — two synchronized and two unsynchronized — were tested. The picking 
efficiencies of the two unsynchronized speed combinations were from 1 to 3 percent 
greater than either of the synchronized speeds in all tests. The highest 
efficiency was obtained with the unsynchronized speeds of 1.5 mph for the tractor 


and 80 rpm for the spindle drum. (Continued on page 790) 
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AT BCA everything’s new but the name 


NEW “TORTURE CHAMBER” FOR RADIAL BEARINGS 
duplicates military acceptance tests 


This is a torture chamber for radial bearings. Here BCA ball 
bearings are run ... hour after hour . . . under loads of 5000 
pounds per bearing — matching military acceptance tests 
for radial bearings. This special BCA-built device is an im- 
portant control and development tool. It provides essential 
data for BCA’s ball bearing research program. 


This tough performance test is an example of the greatly 
expanded research and testing facilities which BCA has de- 
veloped for the benefit of bearings users. Reason: to provide 
the finest possible ball bearings to customers. Results: bear- 
ings which consistently exceed performance specifications 
on whatever kind of jobs they are designed for. 


Among the extensive new facilities at the BCA laboratories 
is a Temperature-Humidity-Controlled Instrumentation 


BEARINGS COMPANY 
OF AMERICA 
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Room containing precision instruments, many of which have 
been specially designed and modified for bearing research. 
There are a number of unusual testing devices, too; in design, 
identical to equipment in customers’ plants. On these, BCA 
bearings can be tested under the exact operating conditions 
specified by the customer. 

BCA provides a complete line of ball bearing sizes and types 
for nearly every kind of industry. They’re standard original 
equipment on automotive, machine tool, earth moving, and 
agricultural equipment, for example. And, you'll find BCA 
a dependable source not only for high-performance ball 
bearings but engineering assistance, should you 

need it. For more information, contact Bearings 
Company of America, Division of Federal-Mogul- 

Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 


FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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. . « Report to Readers (Continued from page 788) 


ENGINEERS PROPOSE UNIFORM FARM- Two Iowa agricultural engineers reported 
BUILDING CONSTRUCTION STANDARDS progress to an ASAE meeting this month in 
developing proposed ASAE standards for farm 
buildings and building materials. They include two sets of recommendations: 
one dealing with wind, snow and other loads on structures, and the other covering 
properties of materials. ... . Already, it appears, there is general agreement 
among those working in this field on magnitudes and distribution of wind loads, 
and what is believed will prove an acceptable recommendation is expected to be 
released soon. ... . But there is wide divergence of opinion on the matter of 
snow loads applicable to farm buildings, and because of this it is not likely 
that an acceptable recommendation can be offered until there is more of a meeting 
of minds. .. . . The Iowa engineers recommend that, until uniform structural 
Standards are available, designers and builders of farm structures make use of 
such standards as have been developed by technical groups. 


ENGINEERS DETERMINE SHADE AREA In spite of the high daily summer temperatures 
REQUIREMENTS OF BEEF FEEDLOTS in California Imperial Valley, it is esti- 
mated that one-fourth of the state's feedlot 
cattle are in this area, in which summer daily temperatures average about 90 F. 
By the use of shades California AES agricultural engineers and other researchers 
have demonstrated that the spherical radiant heat load on cattle can be reduced 
as much as 50 percent, though the shades do not appreciably lower the air tem- 
perature. While commercial feedlot operators allow between 16 and 25 sq. ft. of 
shade per animal, the general opinion is that this is not enough., Results of an 
84-day trial conducted by the researchers indicated that steers having access 
to an area supplying 48 sq. ft. of shade per animal gained 2.25 lb. per day, while 
the gain in the case of steers having 27 sq. ft. of shade was 2.06 lb. per day. 
This experiment also included trials with both high-energy and low-energy rations 
for each lot of steers, in which those fed the former gained significantly faster 
than those fed the latter. .. . . The shade material used in this trial was 
galvanized steel painted white on top. 


MECHANICAL HARVESTING OF Michigan SU agricultural engineering and horticul- 
CUCUMBERS UNDER STUDY tural researchers have been studying the underlying 

principles of harvesting cucumbers, on which the 
development of a mechanical harvester might be based. An experimental harvester 
developed by the engineers provided the means for obtaining data on machine 
efficiency, design parameters, and reduction in yield and return. The capacity 
of the harvester varied from 0.8 to 1.2 acres per hour; its over-all efficiency 
was rated at about 25 percent based on nine harvests. ... . A pneumatic vine 
trainer proved more than 75 percent effective in positioning vines in the proper 
direction for harvesting, but the per acre return was reduced by 10 percent by the 
training operation. 


ENGINEERS STUDY HARVESTING OF Direct field harvesting of dry beans witha 
DRY BEANS BY DIRECT COMBINING combine is considered possible as the result 

of tests conducted during two seasons by Cornell 
agricultural engineers. Commercial feasibility of the practice is based on losses 
of not to exceed 134 bushels per acre. Several different harvester components 
were field-tested in the course of this study, but best results were obtained 
with a self-propelled, direct bean combine. The regular pickup and elevating 
attachment was removed and replaced with a special elevator, cutting mechanism 
and bean-lifting head. . .. . One Season's results from the use of this machine 
for the direct combining of red kidney beans were satisfactory. In one field, 
the total losses from its use were 1.57 bushels per acre. With the conventional 
method of pulling, raking and pickup combining, the losses on the same field 
were 2.04 bushels per acre. Other tests resulted in somewhat higher losses, but 
in no instance did the losses from direct combining exceed those resulting from 
the conventional method. .. . . The Cornell engineers are directing further 
effort to developing additional equipment for direct combining of beans. 
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TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 


TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 
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BEARING 


One in a series of technical reports by Bower 


SPHERICITY — ESSENTIAL TO 
MAXIMUM BEARING PERFORMANCE 


For a tapered roller bearing to achieve 
maximum performance, i.e., maximum 
life and capacity under load, it must have 
true sphericity — a condition of bearing 
geometry which permits true rolling of 
the tapered rollers in the raceway. 


True rolling in tapered bearing elements 
is the result of maintaining a critical 
geometric relationship between the race- 
ways and the contact surfaces of each 
roller. True rolling is essential to maxi- 
mum performance. Without it, prema- 
ture bearing failure is certain. 


As engineers know, a tapered roller will 
describe a true circle when rolled on a 
plane surface. Jt will always roll in this 
one path precisely, without sliding or 
skewing. But to put true rolling to work 
in a bearing which can carry both heavy 
thrust and radial loads, it is essential that 
the rollers and the raceway have a true 
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spherical radius, or sphericity. The draw- 
ing illustrates this condition. 


If each roller in the bearing were to be 
extended in length, while retaining its 
taper, it would form a cone, terminating 
at point “P”. All cones generated from 
all rollers would meet at point “P”, which 
is also the center of the hypothetical 
sphere shown. The surface of the sphere 


would touch all points on each roller’s 
head! 


In effect, then, each roller’s taper deter- 
mines the radius of a hypothetical sphere 


When you require bearings, we suggest you consider 
the advantages of Bower bearings. Where product de- 
sign calls for tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can provide them in 
a full range of types and sizes. Bower engineers are 
always available, should you desire assistance or advice 
on bearing applications. 


True rolling of tapered bearing elements depends upon 
maintaining a true spherical radius during manufacture. 


whose surface, in turn, determines the 
correct contour for each roller head. 
Only when these conditions are satisfied 
in design, and when they are rigidly held 
during manufacture, will true rolling 
take place. In the manufacture of each 
Bower tapered roller bearing, sphericity 
is held within extremely narrow limits by 
means of special Bower-designed preci- 
sion grinders. The consistent accuracy 
possible with these machines is one 
major reason why Bower roller bearings 
provide maximum performance under 
all speeds and loads up to the bearing’s 
maximum rating. 


BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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SO RIGHT! SO SIMPLE! SO LOGICAL! 
POSITIVE SHIFT 


Use the AUTOLITE CO-AX on your farm, marine,construction equipment, trucks, cars, 
diesel and industrial engines. Check its many design advantages, its plus values. 


MORE Compact. Shifting solenoid lo- 
cated inside pinion housing coaxially 
with clutch. No external elements to 
interfere with engine or accessories. 


MORE ADAPTABLE. Rugged one-piece 
pinion housing designed so that a 
flat for terminal and switch can be 
machined at any point on circumfer- 
ence. Results: almost unlimited 
mounting positions ; one motor can be 
adapted to several different engines. 


MORE PROTECTION. Motor 2 ‘d sole- 
noid are enclosed...no linkage or 


solenoid exposed to dirt, water, snow 


‘ or to other damaging foreign objects. 


QUIETER SHIFT. Enclosed and direct 
acting mechanism provides quieter 
engagement and insures accurate 
timing of pinion engagement with 
switch closure. 


LONGER USEFUL LIFE. The reduced en- 
gagement clash means less wear, 
greater length of service. 


EASIER SERVICING. By simple removal 
of screws switch comes off and is re- 
placeable as unit. 


PERFORMANCE RANGE. Co-Ax motors 
for diesel and large gas engines are 


5 ® 


ELECTRICAL PRODUCTS DIVISION 
Toledo 1, Ohio 


conservatively rated on SAE stand- 


ard and heavy duty battery curves 
as follows: 


12 volt motors 


2.4 hp, 28 Ib. #t: stall eee to eee 
3.6 hp, 44 lb. ft. stall 


24 volt motors 


2.8 hp, oo tm. Tt. stall... 0.00 
6.5 hp, 78 Ib. ft. stall 


Smaller Co-Ax motors are also avail- 
able with range of performance for 
automotive, agricultural and indus- 
trial engines. For additional informa- 
tion, write: Autolite, Toledo 1, Ohio. 
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Join the major manufacturers who 


DESIGN FARM MACHINES 
AROUND LINK-BELT AUGERS 
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Your machines go with the best when they go with 
Link-Belt augers. 

From selection of materials through shipment 
—Link-Belt maintains strict controls over auger 
manufacture. Only selected steels are used .. . 
assuring a uniform, smooth, accurately rolled prod- ; ' Oe 
uct. Specialized forming machinery produces uni- ~ _baith vet SI _. 
form flighting consistently. And straightness of ay oe | Re 
the completed auger is carefully checked before 
shipping. 

Link-Belt offers augers in a full range of diame- 
ters, gauges and pitches . . . with helicoid, sec- 
y tional and many other types of flight- 

ait V ing. For further details plus any 
, AV, engineering counsel you may need, 
. contact your nearest Link-Belt office. 


"a---. Remember to ask for Book 2989. til 

we o ail s ae tag tee 

* $3 ‘s ." ion : + , ; ~ 

_ re ‘ a* a 4 Adiesnel f M TAG ia 


JOHN DEERE 4-ROW CORN HEAD relies on 8 Link-Belt augers 


x for positive feeding, conveying and discharging of corn. 
z a\* se 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, 
Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 15, 99 
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OHIGRUEEERIS 


“CUSTOMEERED COMPONENTS BASIC TO INDUSTRY” | 


As demonstrated on this corn plant 


~ SRP 


er, servicing 320 acres, the positive compacting action of semi- 


pneumatic, ORCO “‘SOIL KING” press wheel tires assured faster germination, improved stand, 
and boosted crop yield by 10%. Note absence of dirt and litter on press tires. 


ORCO 


DESIGNED TO THE JOB, ORCO ‘‘SOIL 
KING" tires are made of a special rubber 
compound which fully utilizes the ad- 
vantages of high wear resistance, long 
flex life, low compression set, high tensile 
strength, and resistance to sun, weather, 
and aging. ‘‘SOIL KING" tires flex clean, 
roll easily, and assure better flotation in 
loose soil—better penetration in hard soil. 


COMPACTION EFFECT of ORCO “SOIL 
KING" semi-pneumatic rubber press 
tires conserves moisture and assures the 
most favorable planting conditions in all 
soil types and conditions. Farmers report 
that, in dry spils, compaction minimizes 
air pockets and, by improving capillary 
action of moisture in the soil, speeds 
germination. Note clean crown contour 
and sharp edges of compacted seed 
rows above. 


THE Ou1o RUBBER COMPANY 


Generat otticee WW LLOUGHBY, QAO ewirinenai2-050 Ide 


“SOIL KING” AGRICULTURAL TIRES 
meet planting schedules—improve crop yield 


. i a ni Geel A 1 a ek Seen es)” 


Gauge Wheel Tire 
with Internal Ribs 


Clincher Gauge Wheel Tire 
with Internal Ribs ; 


Press Wheel Tire Press Wheel Tire 


CROSS-SECTIONS SHOW WHY the air 
space in “SOIL KING" semi-pneumatic 
tires permits the full use of the natural 
flexing action of rubber. Tires are immune 
to puncture or blow-out since no com- 
pressed air or inner tubes are used. Each 
type of ‘SOIL KING” tire is designed and 
constructed for best service in its field. 
For full information, write today to The 
Ohio Rubber Company for free, 16-page 


Bulletin No. 429. AG-360 


A DIVISION OF THE EAGLE PICHER COMPANY bicner 
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You get better service and faster deliveries 
from NEAPCO on all your requirements 
because we have set up production facilities 
especially to produce your orders. 


On new or special designs, our engineer- 
ing department is ready to offer you prompt, 
personal service. On items already in pro- 
duction, you benefit with cost savings. 


Neapco PTO Joints and Drives are rugged, 
precision-built for most all light, medium 
and heavy duty applications. They are avail- 
able in both plain or needle bearing assem- 
blies in a wide variety of yoke types. 


Make NEAPCO your source. Write for 
free engineering literature, or send your 
specifications. (Also see Designer’s Package 
offer below.) 


NEAPCO Universal Joints and Drive Lines are 
used as original equipment by many leading 
manufacturers of PTO driven farm implements. 
This equipment includes Balers, Elevators, Hay 
Conditioners, Harvesters, Mowers, Corn Pickers, 
Pumps, Spreaders, Rakes, Feed Mixers, and 
Wagons. The examples shown below are typical 
of types furnished. 


FREE- your own DESIGNER'S PACKAGE. 


A convenient file folder containing: 1. 16-page cata- 
log with detailed data and specifications. 2. A set of 
23 full and 23 half-size yoke drawings for design 
tracing, plus data sheets. 


SEs e 


NEAPCO PRODUCTS, INC., POTTSTOWN, PA. 
Send me my own personal DESIGNER'S PACKAGE, no charge. 


NAME 


DEPT. & POSITION 


COMPANY 


ADDRESS 


BASIC MANUFACTURER OF U 
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Now! Bendix tractor brakes combine the advantages 
of hand and disc brakes in a single unit! 


More braking power 
in a smaller package 


From Bendix, brake headquarters of the 
world, comes the world’s first band/dise 
tractor brake—the brake that gives you the 
advantages of disc and band brakes in a 
single unit. Its unique design provides more 
braking power in a smaller package—speeds 
heat dissipation for increased efficiency. 
Entirely enclosed on the tractor for safety, 
it is sealed against dust, mud and water for 
trouble-free operation. Adjustments are 
simple and external. It has a minimum 
number of parts for easiest maintenance. 


Write today for complete information 


Bendix tivisiox South Bend, Inp. 


OUTSTANDING FEATURES 


@ NEW, SIMPLE DESIGN. Band/disc combination provides 
high, self-energizing torque output; maximum lining 
area in minimum space. 


@ EASY INSTALLATION. On wheel or jack shaft. 


@ DUAL ADVANTAGES. Combines advantages of band 
and disc brakes in a single unit. 
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Flanges, if desired, are available to 
simplify positioning and removal 


SHAFT WEAR OR SCORING 


National BUD UNITIZED has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
sealing lip is never exposed to damage, cannot score shaft. 


A new unitized oil-seal-and-wear ring that eliminates: 


SEPARATE METAL WEAR SLEEVES 
EXPENSIVE SHAFT FINISHES 
COSTLY SHAFT RE-MACHINING 


New National BUD UNITIZED seals are now in pro- 
duction, in a limited range of sizes, for heavy oil and 
grease sealing applications — including truck, bus 
and tractor uses. Still newer BUD UNITIZED seals are 
on the way for higher speed automotive and similar 
uses. 

Changing a National BUD UNITIZED oil seal auto- 
matically changes the wear sleeve — in one fast, sim- 
ple operation. Since the seal has its own integral 
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NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
: Plants: Van Wert, Ohio, Redwood City 
6013-R and Downey, California 


SEALING LIP INSTALLATION DAMAGE 
SPECIAL INSTALLATION PROCEDURES 


wear ring, it is almost impossible to install it other 
than squarely on the shaft. Expensive shaft finishing 
is no longer a necessity, nor is leakage under a metal 
wear ring a problem — both thanks to the rubber sur- 
face BUD UNITIZED presents to the shaft. 

For complete details or skilled engineering help on 
application of BUD UNITIZED seals, write direct, or 
call your National Seal Applications Engineer. You'll 
find him in the Yellow Pages, under Oil Seals. 
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Newest in features — with 
40 million hours’ experience! 


See all the ways that years-ahead . . . 
farmer-proved IH design makes new Farmall® 
and International® tractors your best power buys! 


Exclusive Multi-Range Engines deliver 
the big power you need to master tough 


No other tractors are as “‘new”’ in features as today’s Farmalls jobs with new ease and economy. Only IH 
and Internationals. And no other “new” tractors come close to Par yn sh an sap a 
matching the forty million hours of proved performance of today’s ee ee eee ee ee 
IH tractors. 

Millions of hours of field work have proved that exclusive 1H 
Multi-Range power really saves money. Additional millions of 
work hours have further proved that “farm-easy”’ features like 
Torque Amplifier, Hydra-Touch hydraulic control . . . Fast- 
Hitch and many others are sensible savers of time and labor— 
not untried ideas. 

Compare a Farmall or International with any other ‘‘new” 
tractor. The more you compare, the more reasons you’ll find to go 
IH with power that’s years ahead and proved by 40 million 
hours’ experience. 


wR 


Pei 


#: sa es 
“Loaf” on Light Jobs. With Multi-Range & 
power, shift up to a high gear, reduce fj 
Save on the IH Early engine speed for the right pace to match 
Trader’s Bonus Plan. Get the job. Big-power engines “loaf” along, ® 
cash for dealing now on a give you small tractor economy. 
proved Farmall or Inter- 
national tractor. IH pays 
interest at the rate of 6% 
on your trade-in and/or 
down payment from the 
time the deal is closed. See 
your International Har- 
vester dealer, now! 
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—t @ 1H Parts Depots = 
@ Oot represents 10 desiers | 

5,000 dealers backed | 
by 12 parts depots 
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Wade through tough spots non-stop 
with fully proved Torque Amplifier. There's i 
no stopping, no over-speeding the engine. @ 
An easy pull on the TA lever triggers a 
pull-power boost of up to 45% on-the-go. | 
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Greater hay cutting capacity, plus 
long and dependable performance, 
makes this New Idea unit an out- 
standing improvement in mowers. It 
is the only mower that cuts a ten- 
foot swath of hay in one pass, with 
others cutting a seven-foot swath. 

The Blood Brothers product used 
on New Idea’s mower is a shielded 
drive from tractor P.T.O. to gear 
box. It is typical of the many drive 
assemblies Blood Brothers furnish 
for both specialized and conven- 
tional farm implements. Manufac- 
turers know that only these highest 
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New Idea Number 253—the only 
10-foot mower on the market 
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quality components—products of 
specialized Rockwell-Standard engi- 
neering—can best meet their partic- 
ular needs. 

When you consult Rockwell- 
Standard engineers, you benefit from 
a wide range of application experi- 


For complete information, write for Bulletin 
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ence—involving everything from 
manual steering assemblies . . . to 
power take-off drives . . . to heavy- 
duty propeller shafts. Let Rockwell- 
Standard save you time and money 
—to help you achieve higher stand- 
ards of equipment performance. 


ROCKWELL 
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One important measure of leadership for a company is 


its engineering advances. And, since the birth of the auto- 
motive industry, Perfect Circle has made more impor- 
tant contributions to piston ring design than any other 
ring manufacturer. 

That’s because PC has consistently maintained the 
largest, most skilled and best equipped engineering 
staff in the piston ring industry. 

Leadership such as this has made Perfect Circle the 
most preferred ring. Always use the ring that’s built to 


take it —Perfect Circle. 
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Constitutional Changes 


of ASAE or those unfamiliar with the activities of the 

ASAE Council, have felt that some confusion exists in 
regard to the governing body of the Society. Some have had 
the impression that the Council is something other than the 
board of directors, and are uncertain as to its function. 

To correct this situation, a properly-signed petition to 
modify the ASAE Constitution so that the Society’s govern- 
ing body might be referred to as ‘‘Board of Directors’ rather 
than “Council” was read before the business meeting of 
ASAE during its 53rd Annual Meeting at Ohio State Uni- 
versity in June 1960. The new proposal also specifies that 
the members of that body, particularly the councilors, be 
designated as “Directors.” 


Ss ASAE members, and especially non-members 


Once a petition of this type has been presented at a 
business meeting of the Society and the members present at 
the meeting (not less than fifty voting in favor thereof) 
have supported its proposed action, the executive secretary 
of ASAE shall mail to each person entitled to vote a copy 
of the proposed amendment, at least sixty days previous 
to the next business meeting of the Society. A ballot shall 
accompany the proposed amendment and voting shall be 
by sealed letter ballot, closing at noon of the twentieth day 
preceding the business meeting of the Society following the 
mailing. Mailing of the ballot will be done in February at 
the same time ballots are mailed for electing new officers. 
Adoption of the amendment shall require a vote in its favor 
of two-thirds of the votes cast. Results of voting will be 
announced at the 54th Annual Meeting of the Society, June 
1961, the first meeting following the close of the ballot, 
and, if adopted, it shall thereupon take effect. 

The following sections of the Constitution will be 
affected by the proposed amendment: 

Article C 4, Section 6; Article C 5, Sections 1, 2, 3, and 
4; Article C 6, Sections 1, 2, 3, 4, and 5; Article C 7, Section 
4: Article C 8, Sections 2, 3, 4, and 5; Article C 9, Sections 
1, 3, 4, and 5; Article C 10, Section 1; Article C 11, Section 
1; Article C 12, Section 1; Article C 13, Section 1; Article 
C 14, Section 1; Article C 15, Section 2; Article C 16, Sec- 
tions 1 and 2, and any other places in the Constitution in 
which the governing body may be named. 


1958 Constitutional Change 

A study of the procedure involved in amending the 
ASAE Constitution uncovered reference to the latest such 
change that took place in 1958. The amendment at that 
time provided for an increase from nine to eleven in the 
number of members serving on the Council. Reference is 
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made to the previous action at this time because, unlike 
the present proposal, the 1958 amendment required a 
reasonable period of time to bring about a transition from 
the old system to the new. Strangely enough, provision for 
the previous amendment to become fully effective will be 
included in the same mailing as the present proprosal. 

The 1958 amendment provided for the election of a 
president-elect to serve one year on the Council before and 
after his term as president. It also provided for the election 
of one councilor to represent each ASAE division — their 
terms to be for two years each. The transition began in 
1959 with the election of a president and president-elect. 
One councilor was also elected to represent the Power and 
Machinery Division for a two-year term. In 1960 only 
the president-elect (three-year term) and two councilors 
(representing the Soil and Water and Electric Power and 
Processing Divisions for two-year terms each) were elected. 
The procedure for electing vice-presidents did not change. 
On the 1961 ballot three councilors will be elected to repre- 
sent the Farm Structures and Education and Research 
Division and one to replace the first councilor serving as a 
representative for the Power and Machinery Division for 
two years, whose term expires. 

Following the installation of officers at the 54th Annual 
Meeting in June the transition will be completed and the 
governing body, whether it be called “Council” or “Board 
of Directors,’ will consist of one president; one president- 
elect; one past-president, three vice-presidents; and one 
councilor or director for each ASAE division. 


Consulting Agricultural Engineers 


EMBERS of ASAE who are employed as consulting 

agricultural engineers or wish to be listed as such in 

the “Consulting Agricultural Engineers’ section of the 

1961 AGRICULTURAL ENGINEERS YEARBOOK (See pages 

393 to 395, 1960 edition) are urged to supply the neces- 
sary information by February 1, 1961. 

All that is required to be listed is to furnish: complete 
name and address, a brief description of consulting services 
(not to exceed 50 words), specify whether registered 
professional engineer, and list specialty by division interest; 
such as, Power and Machinery, Farm Structures, Electric 
Power and Processing, and Soil and Water. Those whose 
services extend beyond one division may be listed accord- 
ingly. Send the above information to the attention of 
J. Basselman, Editor, AGRICULTURAL ENGINEERS YEAR- 
BOOK, 420 Main St., St. Joseph, Mich. 
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Applications of 
Fluorocarbon Resins 
in Farm Equipment 


Improved equipment efficiency and cost savings offered by new family of plastics 


R. D. Pillsbury, Jr. 


equipment manufacturer in producing better equip- 

ment, often at reduced production costs. At the same 
time, the equipment can claim the added sales appeal of 
lower maintenance and upkeep. 

In many cases, equipment costs can be reduced by taking 
advantage of the self-lubricating properties of Teflon* 
resins, both to simplify design and to eliminate oil or grease 
fittings now required for lubrication of bearings, bushings 
and seals. Often bearings and seals of these resins are 
easier to install, require less critical tolerances and are 
compatible with less-expensive materials. Also, their slip- 
pery surface, to which almost nothing sticks, can make pos- 
sible new and simpler equipment, or make the present 
equipment more satisfactory than has heretofore been 
possible. 

While price is a major consideration in any competitive 
industry, the sales appeal of an improved product cannot be 
ignored. The unique combination of mechanical and chem- 
ical properties that are inherent in fluorocarbons can provide 
the lower maintenance requirements, increased work load, 
and longer life expectancy desired by the user. 


= fluorocarbon resins can assist the agricultural 


Desirable Properties 

Almost all plastics have low friction, resistance to stick- 
ing, and good chemical resistance, but the fluorocarbon 
resins possess these properties to the highest degree of any 
plastic material of construction. Coupled with these are 
complete resistance to weather and retention of useful me- 
chanical properties over a 900 F range of temperatures. 

These properties are available in the older, more-familiar 
Teflon TFE (polytetrafluoroethylene) resins and the new 
Teflon 100 FEP (fluorinated ethylene propylene) resin, 
which became available in commercial quantities in Febru- 
ary, 1960. 

The latter (FEP) resin can be molded and extruded 
in much the same manner as other thermoplastics, whereas 
the TFE resins are molded by powder metallurgy methods. 
FEP resin is recommended for continuous service up to 
400 F, while TFE resins are recommended for continuous 
service up to 500 F. Both are readily machinable. 

It should be noted that many skilled fabricators are in 
business to handle any of these resins. Since a fabricator 
has a range of control over design properties such as tensile 


Paper presented at a meeting of the Pennsylvania Section of the 
American Society of Agricultural Engineers at University Park, Pa., 
April 1960. 

The author —R. D. PILLsBuRyY, JR. —is applications engineer, 
polychemicals department, E. I. du Pont de Nemours & Co., 
Wilmington, Del. 

*The name “Teflon,” as used in this paper, is a registered trade- 
mark of E. I. du Pont de Nemours & Co. 
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strength, flexural modulus and deformation under load(1 )7¥, 
it is beneficial to rely on his knowledge and assistance to 
obtain the best characteristics at the most reasonable cost. 


Filled Compositions 

For many mechanical applications, the performance of 
Teflon resins can be modified by the addition of fillers during 
fabrication. Graphite, copper, bronze, ceramics, etc., and 
inorganic fibers such as glass and asbestos are used as filler 
materials. The effect of a filler on the mechanical properties 
of these resins is to increase 

Resistance to initial deformation under load by approxi- 

mately 25 percent 

Resistance to rotating-shaft wear by as much as 500 times 

Stiffness by a factor of 2 to 3 

Thermal conductivity by a factor of 5 

Resistance to creep approximately twofold 

Thermal dimensional stability by a factor of 2 

Hardness by approximately 10 percent. 


Expanded metal can be encapsulated in the resin, or it 
may be bonded to a metal or wire backing to further control 
thermal expansion, to permit easier attachment and to help 
dissipate frictionai heat. 

Bearings, piston rings, bushings and many seals, which 
operate on a repeating surface, are normally made of filled 
compositions. In cases where a non-repeating wear surface 
is involved, like a fertilizer chute or plow face, unfilled 
resins may perform better than a filled composition. 


Frictional Properties 

From the beginning, the smooth surface and slippery 
“feel” of parts made with fluorocarbon resins aroused the 
keen interest of engineers, designers, and scientific investi- 
gators. Their work paved the way to the use of these resins 
in non-lubricated mechanisms and machines. The low-fric- 
tion, antistick properties of these resins probably offer more 
potential for agricultural applications than any other single 
property. 

Early investigators reported very low coefficients of fric- 
tion for these resins, sometimes as low as 0.02. However, 
conflicting results indicated that this low coefficient of fric- 
tion was not maintained under all conditions. As the 
mechanism of friction for materials that deform plastically 
as well as elastically at relatively low loads became better 
understood, these apparent contradictions were explained. 
Friction theory now holds that the coefficient of friction 
depends not only on the bulk mechanical properties of the 
material, but also on surface geometry, on load and on 
other sliding conditions (2). 


+Numbers in parentheses refer to the appended references. 
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When data from the many friction studies are combined, 
as in Fig. 1, the conflicts become resolved. As the load on 
unreinforced Teflon resins is increased up to about 50 Ib, the 
static coefficient of friction decreases significantly. As the 
load is further increased, the decrease in coefficient is very 
slow. It is in this high-load range that fluorocarbons have 
an exceptionally low coefficient of friction. The continual 
drop in coefficient with load increase indicates that a bearing 
surface of these resins will not seize, even under extremely 
high loads. 

It should be noted that although the static coefficient of 
friction of the FEP resin is slightly higher than that of the 
TFE resins, it is still comparable to, or better than, the 
coefficients reported for many other common dry-bearing 
materials. 

Effect of speed on the coefficient of friction at different 
loads is shown in Fig. 2. As the sliding speed rises to about 
150 fpm, the coefficient of friction for unfilled Teflon in- 
creases rapidly. This pattern of change in coefficient elim- 
inates ‘‘stick-slip’’ vibrations and noise. 

Above about 150 fpm, sliding speed has relatively little 
effect until the surface temperature exceeds the 620 F crys- 
talline gel. point of TFE resins or the 550 F melting point 
of the FEP resin. When this occurs, the coefficient of fric- 
tion increased rapidly. The lower coefficient of friction for 
the filled composition at higher speeds is particularly inter- 
esting, and is believed to result from the increased hardness 
of the material. Similar benefits have been shown for other 
filled compositions of TFE resins. 

It has been estimated that 20 to 25 percent of all power 
losses in farm equipment such as choppers, blowers and ele- 
vators, are attributable to friction. D. W. Richter (5) found 
that the static coefficient of friction for corn and grass silage 
on polished galvanized steel averaged 0.73 to 0.76, and 
that the sliding coefficient averaged 0.68 at speeds below 
320 fpm. From Fig. 2, the coefficient of friction for these 
materials sliding on Teflon resins might be expected to be 
halved. The benefit of using fluorocarbon resins can be 
fully appreciated when this reduced friction is converted 
into reduced power requirements or improved equipment 
capacity. 

Closely allied to frictional characteristics are wear and 
abrasion resistance. Parts fabricated from unfilled Teflon 
resins have good wear properties, and make excellent bear- 
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Fig. 1 The graph shows that, as the load on unreinforced Teflon 
resins is increased, the static coefficient of friction decreases 


ing and sealing surfaces for light loads at low rubbing 
velocities. Under heavier loads and higher rubbing veloc- 
ities, filled compositions have proved superior to unmodified 
resins. Because wear depends upon so many variables, the 
wise designer usually will test new equipment at expected 
service conditions before making a production run. 


Bearings 

It is now generally recognized that the proper use of 
Teflon resins in bearings can result in significant savings to 
the owner, and will also permit more economical equipment 
design. For example, elimination of a grease fitting can 
result in a decrease in production costs as well as in reduced 
cost of operation. 

These typical applications illustrate where bearings of 
TFE resins have proven their superiority: 

Equipment exposed to weather or chemicals, typical in 

the case of farm equipment 

Equipment for handling food and dairy products that 

must not be contaminated 

In heavily loaded, slow-speed bearings where the oil 

tends to be squeezed out, such as might be found on 

tractors 

In load-bearing locations that are liable to be overlooked 

In oscillating and reciprocating applications when the 

lowest possible static friction is desired, such as on the 

rocker arms of a tractor or for carburetor shaft bearings 

For bearings where the use of oil would collect abrasive 

dust. 


Of course, there are some major considerations preceed- 
ing the decision to choose bearings of TFE resins. 

The surface or rubbing speed, the load, the coefficient 
of friction, and the clearances are major factors in generating 
heat inside a bearing. For any bearing, the relationship 
between the rate of heat formation and removal is critical 
to bearing life, and bearings of Teflon are no exception. 
In fact, low thermal conductivity of TFE resins is an ob- 


(Continued on page 825) 
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Power Shift Transmission 
for Track-Type Tractors 


Machine performance improved with less dependence on operator skill 


George W. Eger and Charles A. Ramsel 


ECAUSE of a desire to build machines that would 
B meet customer needs, our company has tried to inte- 
grate the design of an engine, transmission and final 
drive into a tractor so that all components would fit the 
tractor. No tractor is changed to fit or make fit a standard 
component design, but rather all components are designed 
as a part of the tractor to provide acceptable tractor 
performance. 

This standard of tractor performance has made it nec- 
essary for our company over the years to investigate many 
transmission designs. We have had pilot tractors utilizing 
direct-drive, constant-mesh transmission, direct-drive plane- 
tary configurations, full torque converter units, boosted 
power-shift controls and many others, in order to arrive at 
a satisfactory design. We believe that the power-shift trans- 
mission provided for our D8 tractors in mid-1959 satisfies 
our tractor-performance requirements. 

The D8 tractor is a machine that weighs approximately 
47,500 lb without equipment and 65,780 Ib with bulldozer 
and ripper. The engine has a 235-hp rating at 1200 rpm 
at sea level; and we desire to operate this machine from 1 
to 6.5 mph. This machine is found in all types of work. 
As a bulldozer it pioneers roads, builds dikes and dams, 
strips overburden, push loads scrapers, clears land; as a 
ripper in a good percentage of rock it will compete most 
favorably with blasting, and without the bulldozer and 
ripper it is utilized to pull plows, scrapers and logging 
arches. This machine is an industry standard in many fields 
and therefore it must be a versatile machine. The direct- 
drive, constant-mesh transmission has long been supreme in 
this size tractor. It is efficient, durable, simple to operate 
and repair. Combined with an oil flywheel clutch, it allows 
the operator to effectively use the inertia of the tractor in 
bulldozing, stumping and ripping. The constant-mesh trans- 
mission is, however, manually shifted and the operator, 
through a mechanical lever, moves the shifting collars. On 
a transmission for this size tractor, this is a tiring job and 
only the most skilled operator is able to do a fast, easy shift 
whenever he wants to under all circumstances. The job can 
be done by some people but it is not a universally easy job. 
For this reason over the years certain gears have become 
known as “bulldozing gear,” “scraper gear,” “pusher gear,” 
etc. Operators also preset this speed selector before going 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Columbus, Ohio, June 1960, on a 
program arranged by the Power and Machinery Division. 
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up or down a grade because it was dangerous to attempt a 
shift on the grade. This of course was an inefficient method 
of operation from the standpoint of cycle time but the 
safest, surest way from the standpoint of life and limb. 

The torque-converter drive has characteristics which dis- 
tinguish it from a direct-drive gear. The torque-converter 
drive can accommodate a wider range of loads at good 
power output than the direct drive. It can be stalled with- 
out killing the engine. These characteristics, which are 
advantages under conditions of large and rapid-load varia- 
tions, are achieved at the price of some reduction in peak 
horsepower and some increase in heat load and fuel 
consumption. 

In the usual straight converter drive, the engine’s speed 
under full throttle conditions does not change much while 
the tractor’s load and speed are changing over a wide range. 
This has the effect of isolating the engine’s inertia from the 
tractor. The tractor will tend to accelerate and decelerate 
more rapidly with changes in load. 


In some applications, such as push-loading scrapers, the 
torque-converter drive is a great advantage. With it the 
tractor can push at high load and low speed while the 
scraper is loading and continue pushing, without interrup- 
tion, after the loading is completed, giving the scraper a 
valuable boost in speed. This boost in speed can only be 
accomplished within the speed range of the torque con- 
verter since the constant-mesh transmission behind a torque 
converter cannot be shifted too readily to aid this boost over 
the entire speed range of the tractor. 

In other applications, such as bulldozing, the torque 
converter’s characteristics make it appear to considerably 
less advantage. The tractor will be less effective in those 
cases where impact, rather than a steady push, is needed as 
in dislodging a stump or a rock. The torque-converter 
tractor has a tendency to pick up speed rapidly when a 
heavy load is suddenly removed. This characteristic is very 
undesirable in some circumstances, such as bulldozing over 
the edge of a steep cliff or in very rocky soil. 

The suitability of the torque converter for some appli- 
cations, and its unsuitability for others, has compelled our 
company to offer, as options, torque-converter or direct- 
drive transmissions, on our D8 and D9 tractors. 

The offering of options is not a particularly happy solu- 
tion to the problem. The disadvantage, compared to a 
single, general-purpose transmission, include 


The increased number of different replacement parts 
that have to be stocked by the company and by dealers 


The lower production volume and consequent higher 
unit cost of parts not common to both models 


The lack of complete versatility of either machine 
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TORQUE 
CONVERTER 


WPUT TORQUE DIVIDER 
33.898% MECHANICAL 


Fig. 1 The power-divider, torque-converter combination as used 


in the Caterpillar D8 power-shift transmission 


The inevitable design compromises that must be 
made in order to accommodate both transmissions in the 
same basic machine. 


The disadvantages of either type of drive are felt even 


in those applications where it is best suited. The torque- 


converter machine used for push loading would be a better 
machine if its power train were more efficient, and the 


direct-drive machine used for bulldozing would get more 


work done if it could accommodate a wider range of loads 
with good power output, without shifting. 
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Fig. 2 (Left) Selector lever 
in neutral with safety knob 
in “safe” position 


Fig. 3 (Right) Position of 

safety lever which permits 

moving of selector lever 
from neutral position 


A type of drive having characteristics intermediate be- 
tween those of a straight torque converter and a direct drive 
would appear to be a very promising possibility for a 
general-purpose tractor drive. 

The power-divider, torque-converter combination as 
developed for the D8 tractor with power-shift transmission 
has the following characteristics: 


It permits the tractor to be stalled without killing 
the engine. The engine is, however, lugged rather 
heavily at stall, causing it to develop its maximum 
torque. 

It accommodates a much wider range of loads at 
good power output than the direct drive without shift- 
ing. Combined with the power-shift planetary transmis- 
sion, it rapidly adjusts to varying loads over the entire 
tractor speed range and is more versatile than the 
torque converter and constant-mesh transmission. 

Its peak efficiency is higher than that of the straight 
torque converter. 

Its speed range, at power output above 80 percent 
of rated engine power, is actually broader than that of 
the straight converter, due to the higher peak efficiency. 
Power output falls off faster outside the efficient range 
than with the straight converter. This may be considered 
an advantage, since it makes it easier for the operator to 
decide when to shift. Since shifting is very easy with 
the power-shift transmission, there is little need for 
extending the speed and torque range at low efficiencies. 

Power loss, with the accompanying heat load, is 
reduced by about one-third over the entire range from 
stall to racing, as compared to the straight torque 
converter. 

Load increases are reflected to the engine causing it 
to lug down under load, though not to the degree of the 
direct drive. This gives the tractor a large measure of 
the solid feel of the direct-drive tractor. The momentum 
of the engine is available to deliver impact forces where 
needed, and the tendency to surge ahead, when the load 
is suddenly removed, is greatly reduced. 
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Power Shift Transmission 


The power-divider, torque-converter combination (Fig. 
1) consists of a Twin Disc three-stage converter and a 
planetary gearset. This planetary set divides the engine's 
torque, about 66 percent being applied to the torque- 
converter impeller and then hydraulically to the turbine. 
This torque, in turn, is coupled to the transmission input 
along with the 34 percent of the engine torque which was 
transmitted mechanically. 

In this way, a portion of the engine’s power is trans- 
mitted mechanically to the transmission and is not subject to 
converter losses. 

An increase in load causes the output shaft to slow down. 
This change in output speed acts through the planetary gears 
so as to make the converter impeller run faster relative to the 
engine. The impeller, running faster, absorbs more torque 
since its torque capacity varies in proportion to the square 
of its speed. The increased pump torque reflects more 
torque to the engine and to the output. In effect, the engine 
is forced to share the increased load with the converter tur- 
bine. The engine will then slow down to a point where its 
torque is in equilibrium with that of the converter and of 
the load. 

The D8 power-shift transmission is an all-planetary 
transmission providing three forward and three reverse 
speeds. The forward ratios provide for a reduction, includ- 
ing transfer gears, of 2.23 in first, 1.275 in second, and 
0.811 in third. Reverse speeds are 19 percent faster than 
forward speeds. The transmission speeds are selected man- 
ually by the operator by means of a control lever conven- 
iently located near the operator's left-hand arm rest (Fig. 2). 
Dependable mechanical linkage connects the control lever 
to the hydraulic valves which control clutch engagement. 
A safety lever is provided to prevent accidental engagement 


Pos 
(cit i i iif i 5) 
eg ge ae 


DS FULL POWER 
SHIFT TRANSMISSION 


Fig. 4 Pictorial cross section of transmission in neutral 
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of the transmission when the engine is running. There is 
in addition an automatic hydraulic safety valve which forces 


the lever to neutral when the engine is shut off. Fig. 2 
shows the selector lever in neutral with safety knob in 
“safe’’ position. The selector lever cannot be moved from 
neutral position until the safety lever has been moved to 
the position shown in Fig. 3. The shift pattern is U-shaped 
providing neutral in forward position. This is also a safety 
precaution since it gives the operator one direction to move 
for neutral regardless of whether he is in a forward or re- 
verse speed. Since the track-type tractor is the machine 
that constantly utilizes all speeds, this is an important 
consideration, — 

The transmission is mounted to the tractor bevel-gear 
case and is connected to the engine-converter assembly by 
means of a universal joint. 

A pictorial cross section of the transmission in neutral 
is shown in Fig. 4. The center shaft is the input shaft with 
the universal joint flange on the right. The opposite end of 
this shaft is splined to provide a power take-off at converter 
output speed independent of the transmission speed. Trans- 
mission speeds are controlled by engaging two of the five 
clutches. The first clutch on the right is forward, the second 
clutch is reverse. Engagement of one of the three rear clutches 
together with one of the front clutches provides three speeds 
forward or reverse depending on whether No. 1 or No. 2 
clutch is engaged. Power flows from the sun gears mounted 
on the input shaft into the carrier and out the sun-gear shaft 
surrounding the input shaft. A set of transfer gears are 
used to transfer the power to the bevel-pinion gear and into 
the final drive gear train of the tractor. In neutral the third 
clutch from the right is engaged. This is done to prevent 
carrier rotation when the transmission is in neutral with the 
engine operating. 


FIRST 
FORWARD 


Jette, - 
| Vv 
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Fig. 5 Transmission in first speed forward 
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For convenience the clutches and planetary sets are num- 
bered from right to left, one through five. Clutch No. 1 is 
the forward clutch, No. 2 is the reverse clutch, No. 3 is 
second speed, No. 4 is third speed, and No. 5 is first or low 
speed. The transmission in first speed forward is shown in 
Fig. 5. Clutches Nos. 1 and 5 are engaged. Engagement of 
No. 1 clutch causes the No. 1 ring gear to be stopped forc- 
ing the carrier to rotate. Engagement of the No. 5 clutch 
stops No. 5 ring gear and the reaction is taken into the sun 
gear, which transmits power into the upper transfer gear. 
It will be noted in first gear the power out is taken by both 
output sun gears which materially reduces the stress on these 
parts. The transmission in second speed forward has No. 1 
and 3 clutches engaged, power out is through No. 3 planet 
set. The power flow in third speed forward is obtained by 
engaging clutches Nos. 1 and 4, and again power is taken 
out through No. 3 planet set but at a higher speed. Power 
flow in reverse is the same as forward in the rear portion 
of the transmission; the No. 2 clutch is engaged to reverse 
carrier rotation. 


Fig. 6 illustrates the lubrication system. All planet bear- 
ings are lubricated with filtered oil, the oil being brought 
into the carriers under a pressure of about 12 psi. Oil is 
also sprayed on the inside diameters of the clutches for cool- 
ing. The lubricating oil is drained by gravity into the bevel- 
gear compartment where it is picked up by the transmission 
pump for recirculation in the system. 

This transmission was designed to provide a simple 
rugged unit that is easy to assemble with standard tools and 
requires no adjustments within the transmission package. 
The entire transmission can be disassembled and assembled 
with a wrench to fit a ¥4-in. bolt and a wrench to fit a 
¥g-in. bolt. 


All gears in the transmission are straight spur. The 
planet gears are mounted on roller bearings and, as men- 
tioned before, are pressure lubricated. The planet carriers 
are cast of ductile iron. Clutch housings, pistons, and 
transmission case are high-strength cast iron. Clutch pistons 
are sealed by means of cast-iron piston rings. The clutch 
disks, 21 in. in diameter, are sintered bronze bonded to a 
steel core and splined to the ring gears. 

The transmission fully assembled, including controls, is 
23% in. from mounting face to universal joint flange; the 
transmission case is 26% in. wide, and 35% in. high. 
Forty-three gallons of oil are required for servicing. The 
weight of the unit fully assembled is 2040 lb. 

The operator controls the D8 power-shift transmission 
with a single lever in a U-shift pattern. Sideways motion of 
the control lever provides directional control while fore-and- 
aft motion gives desired speed selection. Neutral is located 
forward, at the bottom of the U, to allow the operator to 
get neutral merely by moving the control lever forward as 
far as it can go. This is a safety feature because it allows 
the operator to obtain neutral without a visual observation 
to determine what position the control lever is in, either 
forward or reverse. Detents are provided inside the trans- 
mission case on the levers which move the selector spools. 
They provide the feel necessary for the operator to know 
when he has completed the shift without looking at the 
lever position. 
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Operation of the power-shift transmission is achieved 
by hydraulically actuating the transmission clutches. Power 
for the hydraulic system is obtained from a vane pump 
driven from the torque-converter, planetary-gear train car- 
rier. This drive location provides a more nearly constant 
speed, and, therefore, a consistent pump displacement from 
engine high idle to stall speed. A full-flow filter is placed 
in the pump outlet line between the pump and the trans- 
mission controls. After leaving the controls, the oil flow is 
used for lubrication of the transmission. 

Transmission of power through the transmission is 
achieved by actuating one of the speed clutches and one of 
the directional clutches at any one time. This is accom- 
plished by the routing of oil through a speed selector spool 
for the speed clutches and a dump spool and the directional 
spool for the directional clutches. These hydraulic spool 
valves are part of the control package. This hydraulic con- 
trol is the heart of the transmission, without it the trans- 
mission would not have the same quality performance, in 
fact, the transmission would cease to function (Fig. 7). 
The speed selector spool and the dump spool are connected 
mechanically through linkage to be moved when the control 
lever is moved fore or aft between neutral and third. The 
directional selector spool is also connected by linkage to 
the control lever to be moved when the control lever is 
moved sideways between forward and reverse. 

The speed-selector spool engages one of the speed 
clutches in each of its four longitudinal positions, namely, 
neutral, first, second, and third. To make the shift out of 
neutral as smooth as possible, this spool engages the inter- 
mediate clutch (No. 3) in neutral to keep some of the trans- 
mission's rotating parts stationary. In first speed, this spool 
engages, the low-speed clutch (No. 5). In second speed, it 
engages the intermediate-speed clutch (No. 3), and in third 
it engages the high-speed clutch (No. 4). 

(Continued on page 820) 
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Fig. 6 The lubrication system of the D8 transmission 
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Performance of a 


Pneumatic Feed-Conveying System 


H. B. Puckett 


Member ASAE 


HE need for automatic equipment to handle small, 

time-consuming jobs about the farmstead is partic- 

ularly acute in livestock production. Feed handling is 
one of these time-consuming chores. A reliable, completely 
automatic system of feed preparation and distribution should 
find a ready market. 

An important component—automatic equipment for the 
preparation of a feed ration—is available. Auger conveyors 
and high-volume pneumatic conveyors are used for distribu- 
tion of prepared feeds to the feeding locations, and many 
adaptations of the auger have been made to effect automatic 
feed distribution. These mechanical feed conveyors work 
well within their limitations in an automatic system, and 
their possibilities should not be overlooked. The main 
disadvantage of an auger conveyor in an automatic feed- 
distribution system is the time lag between induction of the 
material into the conveyor and its discharge at the feeding 
point. (The rate of travel of material in the auger is about 
25 fpm at 100 rpm.) This time lag makes it time-consum- 
ing to clean out the conveyor when various rations must not 
be mixed. 

The high-volume, low-pressure pneumatic conveyor has 
been used to distribute feed from an automatic feed-prepara- 
tion unit. An advantage of this type of pneumatic conveyor 
system is that equipment requiring period’c service is in one 
location and easily maintained. The main disadvantage is 
that the high volume of air required creates excessive dust 
at the discharge point. In addition, large pipe must be in- 
stalled and used with care. 

The power for conveying material in a pneumatic system 
is determined by two factors: the volume of air moved 
and the pressure that must be applied to the system. It is 
reasonable to assume that, if less air is moved at higher 
pressures, more work can be done for a given amount of 
energy because less work will be required to move the air 
mass. 

Pneumatic conveying may be divided into three types as 
follows: 

1 The first type is high-volume, low-pressure convey- 
ing. Such systems use a centrifugal blower or an impeller- 
type blower. Material is generally introduced into the sys- 
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Automatic system of preparation and 
distribution required for high efficiency 


tem through the blower. However, because of possible 
damage to the conveyed material by impaction with the 
blower-wheel vanes, some systems use a venturi to draw the 
material into the high-velocity airstream. The use of a ven- 
turi feeder reduces damages to seeds and prevents size 
reduction. 


2 The second type is the low-volume, medium-pressure 


system, arbitrarily limited here to systems employing not 
more than 20 lb of air pressure per square inch. This system 
is growing in popularity for many conveying functions. Its 
main advantage is the use of small pipe. Industrial systems 
range from 114 to 4-in. pipe. These systems use a rotary 
air lock or a plugged-auger feeder. The rotary air lock is 
the most common method of placing material into the con- 
veying line. Air pressure is supplied in most systems by a 
rotary air pump of the double-piston rotary type, commonly 
known as a “‘roots’’ blower. Other systems use the rotary 
vane-type compressor, which in the author's experience is 
more efficient for supplying the air pressure. 

3 The third type is the low-volume, high-pressure 
system (above 20 psi). It is used for high-density and long- 
distance conveying of materials like cement or other finely 
divided materials that will retain entrained air and approach 
a state of fluidization. (It is in this state that granular 
materials behave as liquids. ) 

The weight of material conveyed per pound of air is 
sometimes used to describe the performance of a pneumatic 
conveying system. This figure will vary from about three-to- 
one in the high-volume, low-pressure systems to three hun- 
dred-to-one in the low-volume, high-pressure systems. The 
length of a high-volume, low-pressure system is limited to 
approximately 300 ft because of limited air pressure from 
the blower. For long-distance conveying, the solids-to-air 
ratio must be reduced to prevent the pressure drop from 
exceeding the fan pressure limit. 

In many ways the low-volume, medium-pressure system 
behaves the same as the low-pressure system, except that 
more air pressure is available. In both systems, the mini- 
mum air velocity for satisfactory long-distance conveying 
(more than 100 ft) is approximately 3,500 fpm in the 
conveying pipe. 

A solids-to-air ratio of about twenty-to-one is normally 
expected; it can be greater for short distances and will be 
less for long distances. The maximum pressure available 
from the compressor limits distance and solids-to-air ratio. 

Air-conveying systems that use pressures measurable in 
pounds per square inch rather than in inches of water are 
often referred to as fluidization systems. For many of the 
systems, this term is a misnomer. Fluidization implies that 
the solids will behave as a liquid and that they may be 
piped in the same way as a fluid. In most medium-pressure 
pneumatic conveying systems this is not true. The conveyed 
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material does not retain the entrained air for more than a 
few feet from the point of injection. From this point, 
about 20 to 25 ft from the point of injection, the system 
will behave in much the same way as the low-pressure, high- 
volume conveying systems, except that fewer pounds of air 
are used to accomplish the same work. A greater density of 
feed material is present within a given pipe section of a 
medium-pressure system than of a low-pressure system. The 
conveying velocities are approximately the same for satis- 
factory continuous conveying. This air velocity is approxi- 
mately 3,500 fpm without material in the conveying pipe. 
Since this is a minimum velocity, it normally follows that 
the smallest diameter should be used that will satisfactorily 
convey the material with the pressure available, to reduce 
the quantity of air that must be handled. As the length of 
the conveying system increases, the solids-to-air ratio is 
reduced. This is done to prevent an excessive pressure drop. 
The compressors used in medium-pressure conveying are 
limited to approximately 20 lb per square inch. 


Medium-pressure pneumatic conveying systems are well 
suited for automatic feed distribution because of the ease 
with which they can be controlled and the feed routed from 
one loading point to any of several discharge locations. 
Valving and piping systems have been developed for com- 
mercial applications, and similar equipment could be used 
in a fully automatic feed-distribution system for the farm. 
The advantages of automatic control, the very small amount 
of dust at the discharge location, and the ease with which 
such a system can be controlled make it desirable. 


Laboratory tests were started to determine the effects of 
the following variables on system pressure requirements for 
satisfactory conveying: 

Diameter of conveying pipe 

Length of system 


Volume or mass of air used 


Fig. 1 The control and data-collecting station consisted of an 
automatic airflow regulator (rotameter), a 15-tube mercury man- 
ometer, an interval timer switch, a temperature indicator, and 
operating controls for the electrically powered equipment (upper 
left). The material used in conveyor tests is stored in the hopper 
above the rotary airlock valve (feeder) and is returned to the 
hopper by the conveying line. The “Y” valve is controlled by an 
interval timer and is used to collect weight samples. The conveying 
rate is controlled by the adjustable speed motor (lower right) 
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Rate of conveying 

Type of material conveyed 

Elbow radius 

Orientation of elbows 

Location of elbows in pipe (distance from inlet) 

Direction of conveying. 

The first tests were made with a rotary-valve feeder (also 
known as a vacuum dropper wheel) used to convey cotton 
seed. One and one-half-inch polyethelene pipe was used as 
the conveying pipe. Four tons of various feed materials per 
hour were conveyed through the pipe. The pressure require- 
ments for conveying a given weight of oats, shelled corn, 
soybean oilmeal, or ground shelled corn and soybean meal 
varied slightly. 

Because a rotary feeder loses the displacement air, an 
auger feeder was tried. A 21 -in. diameter screw in a tight- 
fitting tube was powered from the bottom to avoid air-seal 
problems around the power shaft in the mixing chamber. 
In order to form a core of feed material which would serve 
as an air seal at the upper end of the conveying tube, the 
auger was discontinued 3 in. from the end of the auger 
casing. This is referred to as the plugged-auger feeder. The 
auger was inclined 30 deg to cause it to operate with a full 
tube and thus lessen the possibility of a “blowout.” 

The plugged-auger feeder worked well if sufficient care 
was used in starting it. The plug had to be formed before 
air pressure was applied to the conveying line. No satis- 
factory system of automatic starting could be devised, nor 
could adequate protection against blowouts be provided. 
Either of these faults was sufficient to preclude its use in an 
automatic feed-conveying system. 

Testing was continued using the rotary feeder to charge 
the conveying line. Early tests compared the effect of pipe 


Fig. 2 Static pressure measurements were made with this double- 

pressure tap. Two taps were used to get an average static- 

pressure measurement across the pipe. The small dust collector 
prevented plugging of the long pressure tubes 
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. . « Pneumatic Feed-Conveying System 


diameter on conveying rate. The rate obtained for 1'2-in. 
diameter pipe was about 8,000 Ib per hour. This rate was 
not an absolute maximum but was the limit of the valve and 
air compressor used. The one-inch pipe that was used con- 
veyed 4,000 Ib per hour under similar conditions. The one- 
inch pipe required about 2 psi per 100 ft of pipe and 20 
cfm to convey 2,000 lb of material per hour. This rate is 
adequate for most farm feed-conveying needs. All subse- 
quent tests were conducted with one-in-diameter pipe. 


Plastic pipe was eliminated from the testing program 
for two reasons: control of static electricity was difficult, 
and the plastic eroded quickly. Thin-wall steel tubing or 


aluminum tubing was used in all subsequent tests. 


Tests were conducted to establish the relation of convey- 
ing rate, mass of air used, and length of straight horizontal 
one-inch, inside-diameter pipe on pressure drop. The ob- 
jective of these tests was to derive an empirical formula that 
would express the pressure drop in any length system, within 
reasonable limits for conveying rate and air mass flow. At 
this time a satisfactory analysis has not been accomplished 
that will permit this relationship to be projected beyond the 
limits of the laboratory tests. New analyses are being con- 
ducted to permit extension of these data beyond tests limits. 


The tests were conducted within the following limits: 


Diameter of conveying pipe—1 in. 
Length of system —90 ft 
Mass flow of air —15, 20, 25 and 30 strd cfm 


—400—2,000 Ib per hour in 200-lb 
steps 

Type of material conveyed —whole grains and ground feed 

(soybean oilmeal used in most 

tests ) 


—7, 12, and 18 in. 
—up, down, horizontal 


—near inlet, near outlet, and middle 
of line 


—vertical (up and down) and 
horizontal 


Rate of conveying 


Elbow radius 
Orientation of elbows 
Location of elbows 


Direction of conveying 


Equipment used to gather the data is shown in Figs. 1 
and 2. 


The principal variation of the independent variables, 
length, conveying rate, and air-mass flow, is linear. The 
results for soybean oil meal are given in Fig. 3. 


Fig. 3 


PRESSURE DROP IN SO FEET OF 
STRAIGHT 1 INCH LD. PIPE CONVEYING 
SOYBEAN OIL MEAL 
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TABLE 1. PRESSURE DROP IN VERTICAL ONE-INCH LD. 
PIPE-CONVEYING SOYBEAN OILMEAL 
Average Pressure Drop per 10 ft of Pipe 


Airflow, cfm Feed, pounds per hour 


15 400 
800 

1200 

1600 

2000 


400 
800 
1200 
1600 
2000 


400 
800 
1200 
1600 
2000 
400 
800 
1200 


Average up Average down 


0.165 
0.320 
0.450 
0.525 
0.635 
0.240 
0.385 
0.510 
0.680 
0.790 


0.295 
0.455 
0.615 
0.745 
0.890 


0.310 
0.515 
0.700 
1600 0.845 0.53 
2000 0.940 0.64 


Ratio of pressure drop ‘‘up’’ to pressure drop ‘‘down’’: 1.8:1. 


Variance between pressure drop per 10 ft for flow in same direction 
was not significant. 


0.11 
0.16 
0.16 
0.19 
0.20 
0.14 
0.19 
0.29 
0.34 
0.36 
0.20 
0.30 
0.36 
0.43 
0.45 
0.23 
0.35 
0.47 


A graph of the results of placing 90-deg elbows in the 
conveying line and using 25 cfm is given in Fig. 4. Other 
tests conducted with elbows showed an increase in pressure 
drop across the elbow the farther the elbow was located 
from the inlet. Also, elbows that were directed downward 
had a higher pressure drop than those in the horizontal 
plane or those pointed upward. This difference was slight. 

The pressure drop in vertical tests is given in Table 1. 
The results of the tests show that 1.8 times as much pressure 
is required to move material vertically upward as downward. 

Without completion of a satisfactory empirical formula, 
the following is the best estimate of pressure drop for a 
one-inch pipe, medium-pressure conveying system handling 
1,000 to 1,200 lb of material per hour with 25 cfm: 


Fig. 4 
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Fig.5 This automatic feed preparation and distribution system 
mixes as many as four out of seven possible ingredients auto- 
matically to form a complete ration. A medium-pressure pneumatic 
conveyor transports the feed as it is ground to any one of four 
discharge points. The distribution control panel is on the wall at 
the right of the photo. The power control panel is on the mill 


1.5 - 2.0 psi per 100 ft of system length 
0.4-0.5 psi per 90-deg 7-in. radius elbow 


1.0 psi for feeder valve and entrance losses 
0.3 psi for flow diverter valve, straight side 
0.6 psi for flow diverter valve, branch side. 


Compilation of the above factors for the most distant point 
will in most instances be adequate for the remainder of the 
system. 

The first field installation of this system was at the site 
of the automatic hog-feeding system, which has been de- 
scribed in AGRICULTURAL ENGINEERING 39:11, 692-696, 
1958. This feeding system has been expanded and now in- 
cludes three locations with a maximum distance of 190 ft 


Fig.6 The medium-pressure pneumatic conveyor package is 

mounted beneath the automatic mill. It consists of a rotary air- 

lock, a vane-type dry air compressor, the compressor motor, and 
the drive for the airlock 
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from mill to feeding point. It has been in continuous satis- 
factory service for approximately two years. The second and 
most recent installation of an automatic medium-pressure, 
pneumatic feed-conveying system was on the Frye turkey 
and poultry farm in Peoria County, Ill. (Fig. 5). 

The system was installed on the Frye farm during the 
first week of June, 1959, and has been in continuous opera- 
tion since that date. Only two major breakdowns have been 
experienced. In each case it was a failure of the pump. A 
vane-type rotary air compressor served as the primary source 
of compressed air for the conveying system (Fig. 6). First 
failure was caused by excessive pressure on the pump. The 
second failure was due to a blockback of feed from the 
rotary valve into the pump at the end of a conveying period. 
The conveying line would sometimes be under high pres- 
sure at the time of shutdown. This pressure blew feed from 
the rotary valve into the air compressor. The close tolerance 
of the compressor could not accommodate even a small 
amount of solid material between the housing and the rotor, 
the result being broken pump vanes. This difficulty was 
corrected by the addition of an in-line filter and relocation 
of the swinging check valve between the rotary airlock and 
the air compressor. 

The pressure relief valve on the vane-type pump was 
set for 12 psi. The maximum continuous pressure recom- 
mended by the manufacturer is 10 psi. The additional 2 psi 
were needed to operate the pressure switch controlling the 
purging air valve. This was an infrequent operation and 
could not last for more than two minutes at any one time. 

Another trouble spot in the Frye system was the pinch 
valve used to control the flow of feed from the main line 
into the branch line (Fig. 7). Each pinch valve consists of 
a metal tube with a collapsible rubber inner liner. Com- 
pressed air is injected between the liner and the outer 
casing, causing the liner to collapse and plug the line. Each 
flow diverter consists of two of these valves, which are 
actuated by a four-way solenoid. In normal operation, one 


Fig. 7 Valves suitable for automatic operation control the direction 
of feed movement. This is a three-way pinch valve, air operated and 


electrically controlled 
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Pneumatic Feed-Conveying System 


of the valves is always closed. The liners failed because of 
excessive wear at the downstream end. The construction of 
the valve was such that a small restriction was formed at the 
downstream end by the liner. The feed material eroded 
this restriction and caused the liner to fail in about one 
month. This problem has not been satisfactorily overcome 
at this time; however, the life of valves has been increased 
by releasing the control air pressure when the valves are 
not in use. The expected life is now about three months. 
This is still too short. An improved liner has been con- 
structed and is expected to materially increase the valve life. 

When the control air pressure was released, an unfore- 
seen tendency for the line to plug developed. Originally 
the air was released very rapidly, causing both sides of the 
flow diverter to open quickly. Both of the valves were open 
before the conveying compressor had completely stopped 
and while pressure was still on the line. Feed material was 
blown through the straight valve, and the air propelling 
the feed was dissipated through the branch valve, carrying a 
little feed into the branch line. The feed blown through 
the straight side of each flow diverter at shutdown soon 
resulted in a plugged line which had to be manually cleaned. 
This has been overcome by restricting the control-air pres- 
sure release so that the valves remain in operation long 
enough for the compressor to stop and all conveying line 
pressure to be dissipated through only one side of each 
diverter. In this way the solids are better distributed 
throughout the length of the pipe and are not apt to cause 
plugging. Proper choice of the side of the valve to be 
normally open will further reduce the chance of plugging. 

The control system has been designed in two sections. 
The power-control section contains the relays and safety 
devices necessary to operate the mill and the high-pressure 
pneumatic conveyor. They are located in one panel and are 
attached to the mill for case of wiring (Fig. 5). The 
distribution panel controls the operation of the system. It 
consists of several subassemblies (Fig. 8). 

The power-control panel consists of motor starters, over- 
load relays, interlocks, and time-delay circuits, and a warn- 
ing circuit that is activated if the system fails to perform 


Fig. 8 The distribution-control panel is made up of subassemblies, 
one for each discharge location (this panel designed for eleven), 
and one automatic-manual control subassembly 


properly. The safety devices incorporated in this panel are 
motor-overload relays, a time delay which prevents the 
starting of the mill motor until the compressor has started 
and purged the line, and conveying-line and control air- 
pressure switches. If the mill relay remains open for two 
minutes (adjustable), an interlock between the mill relay 
and the warning circuit will shut the system off and activate 
the warning circuit. The mill relay can be opened by the 
overload relays, the feed-meter safety switch (which opens 
if any ingredient fails to flow to the metering section), too 
high a line pressure, or too low a control air pressure for the 
diverter valves. For these controls to operate, there must be 
a demand from the distribution control panel for the system 
to be in operation. 

The distribution control panel is expandable. It consists 
of the necessary controls for each feeding location. Each 
position control subassembly is constructed in modular 
form. In addition, there is a manual-automatic subpanel 
which contains the selector switches necessary to transfer 
operation from remote-control, automatic operation to 
manual operation controlled at the panel board. 

A summary of the medium-pressure pneumatic conveyor 
performance in the Frye installation and that in the auto- 
matic hog-feeding unit is given in Tables 2 and 3. 

TABLE 2. SAMPLE OF MEDIUM-PRESSURE PNEUMATIC 
CONVEYOR DATA 
Warren Frye Turkey Farm 


Discharge location No. 4 
Growing chicks 


Ration, percent Corn 81.25 
Premix 15.0 
Oats 0.0 
S.B. Meal i 
Feed conveyed 1 Ib per hr 1148 
Grinder power Kw 1.88 
Grinder, kwhr/cwt/hr Kwhr 164 
Pump Rpm 1530 
Airflow Cfm 32.20 
Pipe length Ft 365 
Discharge height Ft 6 
Av. Max. Min. 
Pump power Kw 2.07 2.15 1.97 
Pump, kwhr/cwt/hr/100 ft = Kwhr .0494 .0513 .0470 
Line pressure Psig 6.60 6.80 6.30 
Psig/cwt/hr/100 ft Psig .157 Bee .142 
Pressure drop across valve 
Straight } ‘Vv, 3375 —.40 30 
through j ) V; .2875 AS .10 
Branch Vs .550 65 AS 


TABLE 3. SAMPLE OF MEDIUM-PRESSURE PNEUMATIC 
CONVEYING DATA FOR AUTOMATIC 
HOG FEEDING SYSTEM 


No. 2 East feeder 


Ration, percent Corn 82 
Supplement 18 

Feed conveyed Lb per hr 900 
Grinder power Kw 1.76 
Grinder, kwhr/cwt/hr Kwhr .196 
Pump power Kw 1.38 
Pump speed Rpm 1008 
Pump, kwhr/cwt/hr/100 ft Kwhr .0807 
Airflow Cfm 24.5 
Pipe length Ft 190 
Line pressure Psig 3.75 
Psig/cwt/hr/ 100 ft Psig .219 
Pressure drop across valve 

Straight through .20 

Branch -30 
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Need!for Graduate Study 
in Agricultural Engineering 


Rapidly advancing technology focuses attention on improved training of leaders 


L. L. Boyd 


Member ASAE 


ORE competent young agricultural engineers 
M should be undertaking graduate study. The pres- 

tige and continued advancement of the profession 
depends on the development of leaders having the proper 
blending of experience with a broad and penetrating 
theoretical training. Great strides are being made in under- 
graduate education. Curriculums are being upgraded and 
otherwise improved. High school seniors enter college 
better prepared than in the past. However, these improve- 
ments are not sufficient to produce the kind of leaders 
needed for our rapidly advancing technology. 

No longer is advanced study necessary only for those 
employed in the field of public service. Industry also needs 
men whose creative and leadership talents have been stimu- 
lated and developed by rigorous and challenging graduate 
study. An awareness of this has reached varying stages 
within industry. Many companies already offer higher start- 
ing salaries to men with graduate degrees. All expect men 
with graduate degrees to develop more rapidly than those 
without them. Thus men with graduate degrees are more 
likely to be given additional opportunities to utilize their 
advanced training. 

Greater effort must be made to encourage advanced 
study. Universities must recruit for graduate study just as 
vigorously as industry does for its needs. Undergraduates 
need to be made aware of the importance of graduate study 
as early as their freshman year and frequently thereafter. 
Competent students should be encouraged to elect courses 
that will stimulate their interest in graduate study. Addi- 
tional encouragement should come from other universities 
through an exchange of names and addresses of the best 
students who should be undertaking graduate study. 


Industry’s Role 


Employment representatives should encourage the most 
competent young engineers to study for graduate degrees 
prior to taking positions in industry. They need to be as- 
sured that they will receive higher salaries and have more 
opportunities for advancement with graduate training than 
without it. In addition, industry should make an effort to 
work out leave programs for graduate study for their excep- 
tional young engineers who have had none. Cooperative, ex- 
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tension and industry graduate programs all are helpful, but 
full-time uninterrupted study is preferable (3)*. The close 
association with other full-time scholars is inspirational and 
the exchange of ideas among them encourages creativity. 

Industry already has done much to promote graduate 
study through grants. It has also been generous in supply- 
ing equipment for use and study. These practices should be 
continued and expanded. However, it is even more im- 
portant that industry help guide the competent students into 
graduate study. 


Standards of Competency 


Minimum standards of competency for each graduate 
degree are needed if the degrees are to be meaningful. The 
M.S. and the Ph.D. degrees granted at one university 
should be somewhat comparable to those from another. 
Such standards should not and need not restrict the desired 
flexibility of planning programs to meet the needs and 
interests of the individual student. However, they should 
indicate that the student (a) has successfully completed at 
least a minimum amount of formal study of graduate level 
with which he is sufficiently conversant to be able to utilize 
in his future work, (4) has acquired and demonstrated the 
ability to select and conduct research independently, and 
(c) can express himself clearly, concisely and accurately in 
both oral and written form. 

Several steps to establish more uniform standards al- 
ready have been taken by both ASAE and ASEE (1, 2, 3). 
The following suggestions and recommendations reflect 
some of the more recent developments: 


Program Formulation 


Formal study should comprise between 50 and 75 per- 
cent of the graduate program. Suggested approximate distri- 
butions of formal study and research for both the M.S. and 
the Ph.D. degrees are given in Table 1. Formal study, in 
general, should include primarily courses emphasizing ad- 


*Numbers in parentheses refer to the appended references. 


TABLE 1. SUGGESTED APPROXIMATE DISTRIBUTION OF 
FORMAL STUDY AND RESEARCH FOR M.S. AND Pu.D. 
PROGRAMS IN AGRICULTURAL ENGINEERING 


Master of Science Doctor of Philosophy 


Time Semester Quarter Time Semester Quarter 
Area and subarea (Percent) hours hours (Percent) hours hours 


Formal study 


Major courses 30 9 13 20 18 27 
Minor courses 40 12 18 20 18 7 
Minor courses 20 18 27 
Research 30 9 14 40 36 54 
100 30 45 100 90 135 


813 


RE eo ee So Rl 


| 
; 
| 


Ure fet pe: Bs hs ae 
i = ons ae Bs Wieeny vB 
5 eet ae st nis he oe et ey 
a ree! eae Pik Gey = ad Cea) a 
5 A ng nO Bom eee ea ed aS aan oe ‘ 
Se ae Bea) a. gas a 7a as ai jaar ** B ieage 3 rae 
Pe ae; Bee hi, ‘ree ee te ‘ oti: Sa ie a x et) ee 
5 ee ees 1S: oh ete, Oe a ey Oma ieee an ee ug 
oe ee LENS RS FOS EM coe oS a ; Be teh Se OR, Gre Pea a SB Seek aan a eae is 
Sa a 2 eee ere i i Bg oes Py 3: ies ees if eh | 
ae ee aera p= a ce om eel bee rece aan ae y ee ee OD % ao4 
et eee iain eee Ee hs wcgaeeee Ee ee Ber krogit 2 Sas SA on Sha hte ea 
Does eae oe Be Bet tae ee oe socks. Sead ce a)" Pree, 
iy ‘ + «pont i de wine pe ear ae ee Ce Ce ig ete 4 
‘ po ee : ; 1h. 4s + ie eee : } 
pots 
ate es 
\ PF : 
a as & - 
Petes 
OE ead 
ea re 
pastor Ms 
cat ee ee 
a3 pyrene 
es 
a eS ee 
pers 
ak a 
bate gee 
a 
Su ae 
/P, 6 a 
lee 
iy: ms es PO 
CR 
fee Soe 
ae 
bea scans | | 
oe Nats = i 
cD ea 
aes a 
phy >: +e 
Be a ad 
i Evia 
uN, mF ya 
3 on ne eae 
bbe Soest ga 
Peat 
RAC, ta 
meee 
ee 
43 n 
% Ae 
i 
a <5 eles 
NeRe ans oe 
ee 
ns nS 
ae Pee 
Bes ihe as 
Papers ero 
“i Sind WL ti 
Lee 
sy | oeeaieaoe 
gata 
ess ee hoon 
eine ta ot 
TAOS Taam 
Breyten: 
Sle ae ee 
Stitt 
Re ees 
me es tte 
SN ee ria 
ee, 
afi 
amet 
ees 
ae " 
a 
ieee = 
ee * cane 
Cae 215 
aE 
SS et 
‘ae ee { 
es Bi: re cay 
Part” eam 
on % Ee ‘ 
a 
fea Bs] 
er te 
aes ; 
Shea ent ae 
Rae eat s 
ee eet 
ee ; ok: 
ae 
ame 3 
Ree ie 
2, Pe Ae 
bone seagtys 9 
hf tes: 
~ ee 
es ae 
oe ek: 
a he gas 
aan 
ae Se 
(ee aes 
Re ee et) 
aN Ge. kg 
iS ; a f-- 
ae 1% PO 
— a fi 
= hr 
Rene fi 
i gas Be 
aN. RS Le 
6 55 gy teal 
Se ak 
were } 
> ee ; 
bct Terie al 3 
ae Nom im 
Bij ee SCO OF 
Te Re ok Ps 
Sy ee “2 ee 
i ee Fes 
* the. “Ss 
a gee hee : 
Be Aaa 
Yet: Soa 
ee ee ae Fe 
eee oe a 
PN ga a ) 
Reece: 
a cet 5) 
ee ot 
tact yes 
s.r ag 
te f= 
eae 
eae ee 
ij, te 
ee = 
ia se Sis 
wae a 
ey + . t. 
a “es ie 
eerie 
= 
ha een 
ot SES eee 
pee Deas 
sae t fs pig 
crf QRS RIG ea 
ee Tee ee ee ce | 
Bet aes ee ee: ce ~~ a « a eee 
ee le ee ee 


. . . Need for Graduate Study 


vanced basic principles. The competent student with a solid 
background should have little difficulty making applications 
within his area of interest. Semi-formal study such as 
special problems and seminars should be included to give 
an opportunity for making applications and to encourage 
self-education, the real key to continued development 
throughout life. Formal study should support the thesis 
research, but more important, it should provide the basic 
background for use in solving the problems of the in- 
tended career. 


Minor Areas 

Although the educational philosophy of graduate 
schools varies, when possible, engineers should take their 
minors in engineering rather than in science if rigorous 
courses are offered in both. For example, advanced ther- 
modynamics might be taken in either mechanical engineer- 
ing or physics. It would see’ wise to take the minors in the 
strongest departments witsun the university. Minors in 
engineering mechanics should be encouraged because of the 
basic nature of the offerings. Mathematics also is an ex- 
cellent minor, but some of the work tends to be abstract. 
Engineers need to be creative and association with practical 
approaches in conjunction with the theoretical helps to 
develop creativeness. Minors in the social sciences, bio- 
logical sciences, statistics or education should be permitted, 
but not encouraged. Needed work in these areas can be 
obtained by self-study, as collateral work, or, if of graduate 
level, integrated into the rest of the program. 


Graduate Courses in Agricultural Engineering 

Much difference of opinion exists regarding the desir- 
ability and necessity of graduate courses in agricultural en- 
gineering. The prestige of offering graduate courses will 
be recognized only if they are of truly graduate level and 
not a composite of advanced undergraduate courses from 
other fields. Also, there seems to be little justification for 
duplicating graduate offerings of other fields. More of the 
desired prestige can be gained through the close association 
of agricultural engineering graduate students with those of 
other disciplines in the same courses. Some graduate courses 
should be designed to fill void areas in which graduate 
courses are not offered elsewhere. An example is a course 
in research techniques that would implement and make 
more meaningful the experience of the thesis research. 
Specialized courses should be offered when the material can 
no longer be presented effectively semiformally. However, 
specialized courses can not be maintained at the graduate 
level if students of all specializations are required to take 
them. Agricultural engineering courses probably should not 
comprise more than 50°percent of the major course work. 
Such .a limitation permits the addition of desirable courses 
from fields other than the minors that otherwise could not 
be included. 


Formal Study Recommendations 

Specific course requirements for the M.S. degree should 
include a minimum of three semester hours in mathematics 
beyond elementary differential equations, such as advanced 
engineering mathematics or higher calculus. Statistics should 
be included if possible, but it should not be substituted for 


814 


the mathematics. At least one and preferably more of the 
minor courses should be of graduate level. No minor course 
should be less than third year level for undergraduates 
majoring in that area. Superior grades should be required 
for graduate credit to be granted for any undergraduate 
course. At least one-half of all formal study for the MLS., 
excluding collateral courses, should be of graduate level. 


A Ph.D. degree program should include a minimum 
nine semester hours in mathematics beyond elementary dif- 
ferential equations, of which six semester hours should be 
either advanced engineering mathematics or higher calculus. 
No less than six semester hours of statistics should be in- 
cluded. The Ph.D. degree program also should include such 
basic courses as advanced strength of materials, advanced 
dynamics, vibrations, stress analysis, similitude, theory of 
elasticity, plasticity, plates and shells, advanced thermo- 
dynamics, advanced heat transfer, temperature-measuring 
instruments, advanced fluid mechanics, hydraulic measure- 
ments, atomic and nuclear physics, quantum mechanics, etc. 
At least two-thirds of all formal study for the Ph.D. degree 
should be of graduate level. 


Research and Thesis 


Considerable emphasis should be placed on the research 
and the thesis as previously indicated. Admittedly, all 
graduates will not carry on research in their jobs, but they 
need to be able to interpret thoroughly the results of re- 
search regardless of their position. The advancement of our 
profession depends as much, and perhaps more, on the 
utilization as on the performance of research. Therefore, 
the thesis research should provide the student with experi- 
ence in (a) evaluating and selecting problems of agricultural 
and engineering significance on which research is needed, 
(4) development of analytical and experimental approaches 
to the solution of the problem(s). (c) development and/or 
selection of experimental equipment and its procurement, 
(d) collection of data in a systematic way that will lead to 
thorough, orderly and accurate analysis, (e) analysis of data 
including conclusions and comparison with theory and sim- 
ilar studies if any, and (f) the presentation and defense 
of the work. 


A thorough literary review should be emphasized to 
eliminate unnecessary duplication of effort and to provide 
background. Statistics should be used both for experimental 
design and error analysis. A major portion of the research 
time should be spent in planning for the collection of data 
and in its analysis with a minor portion for the actual col- 
lection. The thesis should be written clearly, concisely and 
accurately. 


Teaching Experience 


All will agree that it is important for the graduate 
student to learn to express himself well. The thesis gives 
experience in written form. Teaching experience helps to 
develop oral ability. Teaching also develops depth of subject 
matter and confidence in addition to encouraging self-study. 
Graduate students should not be used as inexpensive teach- 
ing help; the only purpose of teaching should be their 
development. At Cornell, graduate students are asked to 
assist with teaching approximately 15 hours per week dur- 
ing One term each year. This gives sufficient experience 
without delaying their programs. 
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Time Requirements 


The expediting of graduate programs has been recom- 
mended by many (3, 4). Graduate students should com- 
plete their programs as rapidly as possible so that they can 
begin productive effort. Our best students should finish the 
Ph.D. requirement in not more than three and one-half 
calendar years and preferably in three. The M.S. should 
be finished in no more than one and one-half years with 
several doing it in less. Because the M.S. is difficult to 
complete in one year as presently constituted, perhaps it 
would be advantageous if it were extended from a “Ys 
Ph.D.” degree to a ‘2 Ph.D.” degree. This would permit 
the student to become better trained in research techniques. 


Foreign Languages 

Foreign language proficiency should not be de-empha- 
sized. Research in other languages needs to be reviewed 
just as thoroughly as that in English. Languages are receiv- 
ing increased attention in elementary, high school and un- 
dergraduate education. Students of the future will have 
little difficulty with foreign languages and will make use of 
them. Students of the present should try to make up their 
deficiencies in language as well and as rapidly as possible. 
If the M.S. program is lengthened as suggested, one of the 
languages should be required. This will ease the transition 
into the Ph.D. program. 


Admission Requirements 


It has been suggested (1) that at least 25 percent of the 
undergraduates should be undertaking graduate study. We 
should recruit most vigorously in the top 25 percent of each 
class but also should encourage others. Class standing in the 
college of engineering is usually more indicative of ability 
than grade averages which vary from one school to another. 
Admission should be based to a great extent on the results 
of the graduate record examinations which all applicants 
should be asked to take. Rapid improvement, part-time 
employment and other factors must be recognized, but any 
competent student should do well in the graduate record 
examinations. 


Financial Support for Graduate Students 

Potential graduate students must be made aware of the 
many possible ways of financing their study such as scholar- 
ships, fellowships, assistantships, etc. Superior agricultural 
engineering students have been granted a few of the special 
scholarship awards such as those from the National Science 
Foundation. More should be encouraged to apply. The im- 
portant point is that interested and qualified students, 
regardless of financial position, can find ways to underwrite 
their advance study expenses. 


Administration 

Good graduate programs require close supervision, par- 
ticularly as the number of students increases. This can be 
accomplished effectively through a graduate program super- 
visor. The supervisor serves as a liaison man between the 
department and the graduate school, takes charge of recruit- 
ment, makes teaching assignments and takes care of many 
other details. Committee chairmen still formulate the 
graduate programs of the students and direct the work. 
Chairmen should strongly encourage and in some instances 
require the student to submit regular reports on his work. 
These serve as a record and indication of progress and are 
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very useful in the preparation of the thesis. Chairmen also 
should require the student to prepare an article for publica- 
tion prior to the granting of the degree. Most committees 
should include two members from the major department. 
Such an arrangement provides training for inexperienced 
staff members for chairmanship duties. It also provides 
additional guidance for the student and .continuity of com- 
mittee if the chairman should leave the university. 


Summary 


The following needs and opportunities should be re- 
emphasized : 
(a) Universities must recruit vigorously with industry's 
assistance more of the competent students for 
graduate study 


(4) Minimum standards of competency for graduate 


degrees should be established 


(c) Graduate students should be selected carefully and 
should complete their programs promptly 
(d) Graduate courses in agricultural engineering should 


be developed, but only with much forethought and 
care 


(¢) Our profession has the opportunity and the re- 
sponsibility to thoroughly train the leaders of to- 
morrow. 
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National Electrical Week 

HE 1961 National Electrical Week will be celebrated 

February 5 to 11. The all electrical industry event, 
which marks the birth of Thomas Alva Edison, is held each 
year during the week of February 11 to focus attention on 
the contributions of electricity. Strong support has been given 
to the event by major companies and corporations through 
radio, television, magazines, company publications and 
through special educational and promotional programs. 

The National Electrical Week is sponsored by nine lead- 
ing trade associations and professional societies and is en- 
dorsed -by 15 others, including the American Society of 
Agricultural Engineers. 
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Evaporative Cooling 
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in the North Central States 
J. E. Mentzer and A. C. Dale 
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HE research results reported in 

this paper were derived from a 

study of the effect of controlled 
temperature on the production of lay- 
ing hens. However, a large part of the 
work pertains to the “pad and fan” 
evaporative cooling system and weather 
data which are not peculiar to any 
animal. Therefore, much of the material 
is applicable to any type evaporative 
cooling system in the midwest. Four 
phases of work were included in this 
study as follows: (a4) laboratory pad 
test, (b) field pad test, (c) weather data 
analyses and (c) production of chickens 
in evaporative cooled pens. 


Effect of Environmental Temperatures 

Environmental temperatures directly 
affect the health and productivity of the 
laying hen and other animals by influ- 
encing their capacity to transfer heat from 
their body. At times of high environ- 
mental temperatures it is difficult for the 
laying hen to lose the normal amount of 
heat, and the hen may be subject to heat 
stress. Ota’s (5)* work has shown that 
the laying hen produces eggs most effi- 
ciently when environmental tempera- 
tures are in the range of 55 to 60F. As 
the temperature increases from the opti- 
mum range, egg production declines, but 
the rate of decline is rather gradual until 
approximately 80 F, and as the tempera- 
ture increases above 80F the rate of 
decline becomes much greater. 

Not only is the number of eggs pro- 
duced affected by high temperatures, but 
also the size of eggs and feed efficiency 
are affected. These factors are of prime 
importance to the commercial egg pro- 
ducer. Therefore, some thought was de- 
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the American Society of Agricultural Engineers 
at Chicago, Ill., December 1959, on a program 
arranged by the Farm Structures Division. 
Authorized for publication as Journal Article 
No. 1685 of the Purdue University Agricul- 
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voted to the possibilities of cooling lay- 
ing hens during the hot summer months. 
Although mechanical refrigeration would 
provide adequate cooling, this method 
did not seem feasible; and the use of 
a simpler form of cooling seemed more 
reasonable, with the understanding that 
the optimum range could never be 
achieved. The reduction of extreme tem- 
peratures to moderate temperatures has 
some merit and was considered worthy 
of investigation. 


Evaporative Cooling 

Evaporative cooling is a process of 
adiabatic saturation which involves the 
addition of moisture to the air without 
a transfer of external heat. The heat 
required to vaporize the water is sup- 
plied by the air, thereby decreasing the 
sensible heat of the air and also reducing 
the dry-bulb temperature. The addition 
of water vapor to the air increases the 
relative humidity, and, therefore, some 
consideration must be given to the effect 
of the higher humidity. 


Effect of Humidity 

The effects of relative humidity on the 
heat loss of laying hens has not been 
as thoroughly investigated as the effects 
of temperature; however, some of the 
work is of interest. Randall (6) indi- 
cated that, at high temperatures, high 
humidities reduced the hen’s ability to 
dissipate heat. Yeates (8) states that 
relative humidities are unimportant at 
environmental temperatures of less than 
85 F. Hutchinson (2) concluded that 
relative humidity hindered the natural 
evaporative cooling of fowls less than 
that of men; therefore, man’s sensing 
devices are not accurate indicators of 
poultry comfort. If it may be assumed 
that the laying hen exhales air having 
a nearly constant heat content, the heat 
that may be expelled by respiration de- 
pends on the total heat content of the 
inhaled air. Based on this assumption, 
adiabatic cooling of the inhaled air 
would not affect the total amount of 
heat dissipated from the respiratory 
tract. However, the decrease in en- 
vironmental temperatures can certainly 
improve the heat dissipation from the 
external surfaces of the laying hen by 
radiation, conduction, and convection. 
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High humidity can cause wet litter, 
dirty eggs, and unsanitary conditions 
which not only affect the hens but are 
undesirable to management (4). How- 
ever, Deacon and Bozeman (1) stated 
that no moisture or litter problems were 
encountered with properly operated 
evaporative cooling systems. 


Contrary to popular belief some pre- 
liminary study of weather data indicated 
that the midwest does not have higher 
wet-bulb temperatures than areas that 
have successfully used evaporative cool- 
ers. Since the wet-bulb temperature is 
the point to which the dry-bulb tempera- 
tures can be reduced, conditions can be 
attained equal to or better than can be 
achieved in what is considered dry cli- 
mates (7) (Figs. 1 and 2). 


Three types of evaporative coolers 
have been used in poultry houses: fog- 
ging, window type, and pad and fan. 
The pad and fan system appeared to be 
the most satisfactory type of evapora- 
tive cooling (1, 3). Therefore, for this 
study it was used. 


Laboratory Tests of Pads for 
Evaporative Cooling 


The evaporation of water from a 
moist pad is an adiabatic process. For 
a given set of conditions the amount of 
cooling can be calculated or taken from 
a psychrometric chart if the final degree 
of saturation is known. However, the 
saturation characteristics of moist aspen- 
shavings pads were unknown. 


A simple laboratory test was therefore 
designed to determine the behavior of 
the pads. Because of the great variation 
among pads it would be difficult, if not 
impossible, to establish general satura- 
tion characteristics. 


Aspen shavings were placed in a hard- 
ware cloth container two inches thick 
and one foot square forming a pad 
very similar to standard pads which 
were to be used in a poultry house. A 
fan was connected (Fig. 3) to the pad to 
form a laboratory test system in a cli- 
mate control chamber. An orifice cali- 
bration curve for velocity was estab- 
lished with a hot wire anemometer. The 
pad was divided into 36 squares 2 in. on 
each side, and the velocity was read in 
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the center of each with the hot wire 
anemometer. These readings were av- 
eraged for an average pad velocity. 

A climate control chamber controlled 
the dew point and dry bulb tempera- 
ture of the entering air. The dry bulb 
temperature was held at a constant 90 F 
temperature, and the dew point was 
varied to achieve one of the four desired 
wet bulb temperatures and depressions: 
5, 10, 15, and 22 F. The air was passed 
through the saturated pad at various 
velocities for each of the four wet bulb 
depressions. The velocity was deter- 
mined by a calibrated orifice. Three 
readings of wet and dry bulb tempera- 
tures were taken to the nearest one-half 
degree by an aspirating psychrometer, as 
the air left the saturated pad. These 
readings were then averaged to arrive at 
the final wet bulb depression. 

The results of this test are shown in 
Fig.4. The deviation from wet bulb 
temperature shows that saturation was 
nearly complete. This may be subtracted 
from the initial wet bulb to show the 
amount of sensible cooling attained. The 
results confirm the ideas that a more 
nearly complete saturation is attained 
at lower air velocities and at lower ini- 
tial wet bulb depressions. However, the 
greatest amount of cooling is attained 
when initial wet bulb depressions are 
large. The main value of the tests show 
in general how close the wet bulb tem- 
perature may be approached by evapora- 
tive cooling with a two-inch thick pad at 
velocities less than 175 fpm. In prac- 
tically all cases the dry bulb was reduced 
to within 3 deg of the wet bulb. How- 
ever, at the lower velocities the deviation 
of dry from wet bulb was less. These 
tests provide a basis for the correlation 
of the effectiveness of evaporative cool- 
ing with weather data. 


Fie'd Tests of Pads in a Poultry House 
The pad and fan system was installed 
in one pen of a laying house having ten 
pens for environmental studies. The pen 
was 20 ft long, 9.5 ft wide, and had a 
volume of approximately 1500 cu ft. 
Two pads, each being 3 ft wide and 4 ft 
high, were installed with auxiliary equip- 
ment in a 4-ft by 6-ft opening in the 
south wall of the pen as shown in Fig. 5. 
The exhaust fan was located in the north 
wall. The pen was sealed except for the 
pads, requiring air to enter through the 
pads when air was being exhausted by 
the fan. The auxiliary equipment con- 
sisted of drip trough, a catch trough, a 
pump, and a recirculating pump. How- 
ever, during part of the season water 
was taken from a supply directly to the 
drip trough and not recirculated. This 
induced a slight amount of sensible cool- 
ing. The exhaust fan was operated con- 
tinually, but the pads were moistened 
for cooling from 7:00 a.m. to 7:00 p.m. 


A hygrothermograph was placed per- 
manently in the corner having the least 


“ circulation, and temporarily three other 


hygrothermographs were used in the 
pen. Periodically an aspirating psy- 
chrometer was used to check and ad- 
just the hygrothermographs and to de- 
termine temperature distribution in the 
pen. Air velocities were measured with 


Fig. 1 Percent of hours above 90 F 
(dry bulb) 


Fig. 3 Laboratory test equipment 
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Fig. 5 Evaporative cooled pen 
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a hot wire anemometer. An air velocity 
reading was taken in each square foot 
behind the pad, and averaged to deter- 
mine mean pad velocity. Although the 
variation of air velocity through the 
pads was considerable, because of non- 
uniform distribution of shavings, the 
average of the individual readings 
seemed to be the best indication of air 


Fig. 2 Percent of hours above 74 F 
(wet bulb) 
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Fig. 4 Pad performance 
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Fig. 6 (Left) Field performance 
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movement. The mean air velocity 
through the pads was 70 fpm. Based on 
this velocity the rate of air flow was 
1680 cu ft per minute or approximately 
one air change per minute. The air 
movement was fairly uniform through- 
out the pen. 


Temperature distribution was reason- 
ably uniform. However, the tempera- 
ture of the air gradually increased as it 
passed through the pen. This increase 
was as much as 4 deg, but it was gen- 
erally about 2 deg. These temperature 
rises cannot be contributed totally to 
heat load. Although the pen was sealed 
there was some infiltration of air that 
did not pass through the pads which 
would increase the air temperature. 


The highest outside dry-bulb tempera- 
ture, 97 F, during the summer occurred 
on July 19, 1957. Although this tem- 
perature was accompanied by a rela- 
tively high wet-bulb temperature, the 
dry-bulb temperature inside the pen was 
18F less. For this date, as shown by 
Fig. 6, the inside dry bulb varied from 
1 to 4 F above the wet-bulb temperature. 
Fig. 7 compares the dry bulb temperature 
of the evaporative cooled pen, the out- 
side, and a pen similar to the evapo- 
rative cooled pen having high mechan- 
ical ventilation occurring on the same 
date. 


The maximum dry bulb temperature, 
82 F, to occur in the evaporative cooled 
pen while the cooler was operating, did 
not occur on the day of maximum out- 
side dry bulb temperature. The highest 
dry bulb temperature in the evaporative 
cooled pen was recorded on July 20, 
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Fig. 9 Average hourly temperatures, Ft. Wayne, July, 1948-57 
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Fig. 7 (Right) Comparison of 


pens 
20 06 


1957. At the time of occurrence the 
outside dry bulb temperature was 94 F 
with a wet bulb temperature of 80 F. 


All days were not as well suited for 
evaporative cooling as the previous ex- 
amples, but considerable cooling was 
attained on a majority of days. The 
average, daily maximum, outside dry 
bulb temperature for July was 87.8 F, 
and the average, daily maximum, dry 
bulb temperature in the evaporative 
cooled pen for July was 77.1 F. This 
means that for July the maximum tem- 
peratures in the evaporative cooled pen 
were an average of 10.7 F less than the 
outside maximum temperatures. The 
dry bulb temperatures in the evaporative 
cooled pen were always within a few de- 
grees of the wet bulb temperature which 
agrees with the results of the laboratory 
tests. 


On extremely hot days the hens in the 
mechanically and naturally ventilated 
pens were observed to be panting, while 
the hens in the evaporative cooled pen 
were not panting. This is an indication 
that the laying hens in the evaporative 
cooled pen were more comfortable. 


Fig. 8 Average hourly tempera- 


tures, Evansville, July, 1948-57 
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The litter absorbed some moisture 
from the humid air and was slightly 
damper than desirable. A small area of 
litter immediately behind the pads was 
much too wet. The water had a tend- 
ency to form droplets on the ends of 
shavings which extended from the pads, 
and the air passing through the pads 
carried the small droplets for a short 
distance into the pen. 


Dust in the incoming air collected in 
the moist pads. This tends to reduce 
air flow through the pads, but probably 
increased the saturation ability of the 
pads. 


Because of the high ventilation rate, 
ammonia vapors were not objectionable 
in the evaporative cooled pen. 


Collection and Analysis 
of Weather Data 


Evaporative cooling is dependent on 
the conditions of the air, and it is neces- 
sary to determine the weather conditions 
that may be encountered to properly 
evaluate the possible effectiveness of 
evaporative cooling. The analysis of 
past weather conditions provides a basis 


Fig. 10 Average hourly temperatures, Indianapolis, July, 1948-57 
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for the 
conditions. 

To make an analysis of weather in 
Indiana and to determine the possible 
effectiveness of evaporative cooling only 
two factors were considered: wet bulb 
temperatures and dry bulb temperatures. 
The dry bulb temperatures determine 
the need for cooling, and the wet bulb 
temperatures indicate the cooling that 
may be attained by evaporative cooling. 
These temperatures were obtained from 
hourly weather observations taken at 
three Indiana weather stations: Evans- 
ville, Fort Wayne, and Indianapolis. 
These observations were for June, July, 
and August, the months of highest tem- 
peratures, and were for a_ ten-year 
period, 1948-1957. 

IBM cards having the desired data 
were obtained from the U.S. Weather 
Bureau. The data of one hourly weather 
observation were punched on one card. 
The cards were separated by station and 
month, and each of these divisions was 
subdivided by the hour. Then each final 
category contained the observations of 
one specific station, one specific month, 
and one specific hour for the entire ten- 
year period. The cards were then sepa- 
rated according to temperature into five- 
degree temperature increments. That is, 
a card having a temperature of 62F 
would be placed in an increment of 60 F 
through 64F. The number of cards or 
observations was then counted and re- 
corded for each increment. This pro- 
cedure was used once for dry bulb tem- 
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Fig. 12 Accumulated observation, Indianapolis, July, 1948-57 


peratures and once for wet bulb 
temperatures. 


Assuming that the mean temperature 
for the five-degree increment was the 
mean temperature of all observations 
within the increment, the average hourly 
temperatures were computed. Figs. 8 
through 10 are plots of these average 
temperatures. 


For each station and month for a 
twelve-hour interval, 7:00 a.m. to 7:00 
p-m., an accumulative distribution of ob- 
servations was made. This twelve-hour 
interval contains the highest daily tem- 
peratures, and has more bearing on 
evaporative cooling than the cooler 
night temperatures. For the accumula- 
tive distribution the number of observa- 
tions of the twelve-hour interval below the 
upper limit of each five-degree incre- 
ment was determined. These values 
were then expressed in percent of the 
total observations in the twelve-hour 
period. Figs. 11 through 13 show part 
of these accumulative distribution 
curves. Table 1 and Table 2 list the 
factors of primary interest. | 


Discussion of Weather Analysis 


There are no extreme variations in’ 
average temperatures across Indiana, 
but Evansville, representing the southern 
part of the state, has higher tempera- 
tures than Fort Wayne and Indianapolis. 
However, a comparison of the percent 
of hourly observations of dry bulb tem-, 
peratures above 95 F shows that south-| 
ern Indiana is subject to many more 


Fig. 11 Accumulated observation, 
Ft. Wayne, July, 1948-57 
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Fig. 13 Accumulated observation, Evansville, July, 1948-57 


TABLE 1. MAXIMUM AVERAGE DRY 
BULB TEMPERATURES AND CORRES- 
PONDING WET BULB TEMPERATURES 


Average 
wet bulb 
tempera- 

Maximum ture at Wet 
average time of bulb 
dry bulb maximum depres- 

temperature dry bulb sion 
Evansville 
June 84.15 70.32 13.83 
July 87.37 72.94 14.43 
August 85.79 71.23 14.56 
Fort Wayne 
June 79.65 66.17 13.48 
July 83.52 69.18 14.34 
August 81.58 67.21 14.37 
Indiagapolis 
June 80.85 67.92 12.93 
July 84.03 70.72 13.31 
August 82.71 68.68 14.03 


TABLE 2. OCCURRENCE OF EXTREME 
DRY BULB TEMPERATURES 08-19 HOURS 


Percent of Observations above 
Dry Bulb Temperatures of 


100F 95F 90F 85F 
Evansville 
June 0.45 4.47 16.95 37.04 
July 0.87 5.19 20.43 49.49 
August 0.03 3.17 15.91 39.49 
Fort Wayne 
June 0.03 0.81 6.66 19.97 
July 0.08 1.53 9..6 27.70 
August 0.00 0.97 6.35 18.87 
Indianapolis 
June 0.06 0.78 7.4 21.83 
July . 0.16 1.24 8.79 30.75 
August 0.00 0.83 7.45 21.96 


hours of extreme temperatures. Al- 
though the exact conditions at which 
heat stress losses justify cooling is un- 
known, the summer temperatures cer- 
tainly have an undesirable effect on pro- 
duction. The departure of summer tem- 
peratures from the optimum indicates 
that losses due to heat stress might 
justify evaporative cooling. 

The average wet bulb temperature is 
the lowest temperature that may be 
attained by evaporative cooling, and the 
average wet bulb depression is the num- 
ber of degrees of cooling that may be 
attained. Figs. 8 through 10 show that 

(Continued on page 821) 
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Power Shift Transmission 
(Continued from page 807) 
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Fig. 7 The hydraulic-control system of the D8 transmission 


The directional selector spool is a two-position spool 
which engages either the forward or reverse clutch depend- 
ing on the transverse position of the control lever. 


The dump spool which is connected to the speed selector 
spool is a four-position spool which drains the inlet port to 
the directional spool valve in neutral. 


In the other three positions it connects the directional 
valve to the pressure-control valve. Attached to the end of 
the dump spool is a spring-loaded safety valve. Pressure in 
the directional clutch circuit ahead of the dump valve spool 
is directed into the area between the piston and the stem to 
compress the heavy spring. Whenever the oil pressure is 
down for an extended period of time, such as when the en- 
gine is shut off, the spring will force the oil out and move 
the piston forward to contact the transmission case. At this 
time spring load is sufficient to overcome the speed-selector 
spool detent and move the speed-selector spool and dump 
spool to their neutral position. This then assures that, when 
the tractor engine is started, the transmission control will be 
in neutral regardless of the last position the operator had 
selected. The small ball check in the safety-valve stem is 
used to retard valve operation to allow the operator to shift 
the control lever to position desired without any resistance 
from the safety valve spring during normal vehicle 
operation. 


Up to this point we have been concerned with the 
manual operated portion of the hydraulic control system. 
The remaining portion of the controls are the pressure- 
control valves which regulate the pressure in the system and 
also provide proper sequencing of the clutches. This is 
accomplished by the use of a modulating relief valve, a 
differential valve and a check valve (Fig. 8). 

The modulating relief valve, consisting of the relief 
valve, spring and load piston, is used to regulate the system 
pump pressure. The differential valve is used to sequence 
the engagement of the speed clutches prior to engaging the 
directional clutches. The check valve is used to control the 
rate of pressure rise in the system and also to reset the 
modulating relief valve during each shift. 


820 


The pump pressure during a speed shift drops to fill 
pressure (pressure required to force pump flow through the 
speed selector into the speed clutch). Upon completion of 
clutch fill, the pressure rises sufficiently to move the differ- 
ential valve, shutting off the directional clutch drain and 
allowing flow into the directional clutch circuit through the 
orifices. The resulting fill pressure will unbalance the 
forces acting on the floating check valve and move it toward 
its stop, thus closing off the load piston drain. Since all 
pump flow cannot pass through the two orifices in the dif- 
ferential valve, the pump pressure will continue to rise until 
the relief valve will open and by-pass the excess flow. Upon 
completion of the directional clutch fill, the directional 
clutch pressure will rise from fill pressure to 55 psi less than 
initial relief-valve regulating pressure. This increase in 
pressure through the check valve to the load piston will 
unbalance the forces acting on the load piston — force of 
directional clutch pressure acting on load piston area exceeds 
force exerted in opposite direction by pump pressure acting 
on relief valve slug area — and cause movement of the load 
piston to compress the relief valve spring which in turn 
causes a rise in pump pressure and directional clutch pres- 
sure. The rate of movement of the load piston is determined 
by the size of the orifice in the check valve, all other things 
remaining constant. When the load piston has traveled 
far enough to contact the stop, the pump pressure has risen 
to 300 psi. During this modulating (pressure rise) cycle, 
the differential valve has maintained a 55 psi differential 
between pump pressure and directional clutch pressure. 

When another speed range is selected, the pump pres- 
sure will again drop to fill pressure at which time the dif- 
ferential valve will shift, opening the directional clutches to 
drain. This drop in pressure in the directional clutch cir- 
cuit causes another unbalance on the check valve letting it 
shift toward the differential valve and open the load piston 
passage to drain. This then allows the load piston to moe, 
thus reducing the spring load exerted on the relief ve . 
The control is now ready for completion of the modulation 
cycle by filling the speed clutches, filling the directional 
clutches and then modulating the system pressure from 
about: 90 to 300 psi. 

The resultant modulation (controlled rate of pressure 
rise) obtained by the use of this control provides a smooth 
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Fig. 8 The pressure-control valves which regulate pressure in the 
system and provide proper sequencing of the clutches 
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clutch engagement and reduces the severity of the torque machine: More production, better maneuverability, less 


peaks imposed on the power train from the transmission to 


the track sprocket. 


The combined effects of this transmission arrangement 
including the torque converter with its planetary gearing, 
the three-speed forward and reverse planetary transmission 
with its hydraulic control, provides a track-type tractor 
which can be deftly controlled by one man. The transmis- 
sion provides the following advantages in a given size 


operator skill required, more adaptability to load, faster 
shifting, less tiring for the operator, and greater safety. 

Our field experience indicates that these advantages are 
recognized and utilized in the field. The over-all perform- 
ance of the machine is no longer excessively dependent upon 
operator skill, but the power-shift transmission allows the 
average operator to approach the performance of the most 
skillful and for both to better his performance. 


. . . Evaporative Cooling 
(Continued from page 819) 


after the sun rises the wet bulb tem- 
perature gradually increases, but that 
the dry bulb temperature increases much 
faster. Although this increases the lower 
limit of evaporative cooling, the wet bulb 
depression increases. This permits more 
degrees of cooling at the time of the 
maximum dry bulb temperature than at 
other times of the day. For a specific 
time of the day the average wet bulb 
depression is nearly the same for all 
three summer months and for all three 
stations. The average wet bulb depres- 
sions of all months and stations at the 
time of the maximum dry bulb tempera- 
ture were in the range of from 12.93 to 
14.56 F. The average wet bulb tempera- 
tures signify that dry bulb temperatures 
can be reduced by evaporative cooling 
and create more satisfactory environ- 
mental temperatures for laying hens. 


The maximum wet bulb temperature 
observed during this ten-year period 
was 83 F. This maximum and the rela- 
tively few wet bulb temperatures exceed- 
ing 80F clearly indicates that high hu- 
midities do not accompany high dry bulb 
temperatures. By the use of a psychro- 
metric chart, the wet bulb temperatures 
exceeding 80F and the corresponding 
dry bulb temperatures, it was determined 
that the highest relative humidity for a 
dry bulb temperature of 90F was 70 
percent, for a dry bulb temperature of 
95 F it was 58 percent, and for a dry 
bulb temperature of 100F it was 48 
percent. 


Yeates (8) stated that at dry bulb 
temperatures of less than 85 F, relative 
humidities are relatively unimportant. 
Since evaporative cooling will always 
maintain dry bulb temperatures under 
85 F in Indiana, the adverse effects of 
high humidity on laying hens being 
evaporative cooled should be slight. 


Production of Laying Hens 


During the summer of 1957 insuf- 
ficient records were taken to evaluate 
production. In 1958 and 1959 somewhat 
better records were obtained. However, 
because the laying hens are normally 
sold by the poultry department in Au- 
gust, one month of the summer was lost. 


The evaporative cooled pen was 
divided into three pens and 16 White 
Leghorn hens were placed in each. 
These hens were randomly selected and 
placed in the pens at the same time the 
other pens in the environmental house 
were filled. This was in September, and 
the pen was subject to conventional 
ventilation and management until the 
following summer. When the tempera- 
tures began to rise the pad and fan 
system was started and thermostatically 
controlled to operate at temperatures 
above 70 F. 

The poultry department kept records 
of egg production, egg size and feed 
consumption. The time a group of hens 
was kept was broken into 28-day periods 
and usually the hens were kept for 
eleven full periods and one partial period. 

Complete records were kept during 
the period of September 1958 to August 
1959. The hens in the evaporative- 
cooled pen were numerically but not 
significantly lower in production until 
the arrival of hot weather and the use 
of evaporative cooling. At this time the 
production of the evaporative cooled 
hens surpassed that of the normally ven- 
tilated check pens, but this difference 
was not statistically significant. There 
were no significant trends or differences 
in feed efficiency or size of eggs. 

The most accurate complete records 
were kept during the period of Septem- 
ber 1958 to August 1959. The hens in 
the evaporative-cooled pen were nu- 
merically but not significantly lower in 
production until the arrival of hot 
weather and the use of evaporative cool- 
ing. At this time the production of the 
evaporative cooled hens surpassed that 
of the normally ventilated check pens, 
but this difference was not statistically 
significant. There were no significant 
trends or differences in feed efficiency of 
size of eggs. 


Summary 


The pad and fan system can be a very 
effective form of an evaporative cooler, 
reducing dry bulb temperature to within 
a few degrees of wet bulb temperatures. 

Evaporative cooling is more suitable 
to the midwest than has normally been 
believed. Although an optimum environ- 
ment can not be attained by this means, 
observations indicate that environmental 
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temperatures may be improved, but this 
can not be significantly indicated by 
production. 


Wet bulb temperatures were always 
83 F or less indicating that dry bulb 
temperatures can be reduced to 85 F or 
less by evaporative cooling. Below this 
temperature, humidity is not an impor- 
tant factor. Therefore, it can be assumed 
that, during a time of extremely high 
dry bulb temperatures, some relief can 
always be attained by evaporative 
cooling. 
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“Engineering Index’ Service 


World-wide technology is available in 
“Engineering Index,’ whose staff reviews 
every issue of over 1,400 periodicals and 
society transactions, as well as a large num- 
ber of bulletins and reports of government 
bureaus, schools, institutes, and research 
organizations. For each article reviewed, 
the following information is printed on a 
3x5 library card: Subject heading classi- 
fication, title of article and name of author; 
name and date of publication; and a brief 
summary of the article. Subscribers to in- 
dividual divisions, which include 300 cate- 
gories, receive all pertinent abstracts once a 
week. Subscribers to the complete service 
receive their abstracts daily — about 30,000 
cards a year. At the end of each year, all 
abstracts are compiled into one large, bound 
volume, completely edited and cross-ref- 
erenced. Descriptive data and the cost of 
the divisional listings, as well as the annual 
volume, may be obtained by writing to: 
Engineering Index Inc., Engineering Socie- 
ties Building, 29 West 39th St., New York 
18, N. Y. 
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Tile Flow Measured Electrically 


R. H. Hahn and G. O. Schwab 


Assoc. Member ASAE Member ASAE 


LECTRIC analog models are adaptable for solving 
E problems involving the flow of fluids through porous 
media. The model approach is suitable for verifying 
theoretical equations and for solving problems with compli- 
cated boundary conditions which are difficult to evaluate 
mathematically. Two-dimensional models (9, 5)* have 
been constructed to evaluate flow through porous media of 
varying permeability, and three-dimensional models (2, 8) 
have been developed for completely homogeneous media. 
For this study a three-dimensional electric analog with 
two layers of conductors with different permeability was 
developed. A model was then developed to determine the 
effect of depth and spacing of tile drains on flow through 
a two-layered soil. 


Theory 

The model theory is based on the analogy between 
Darcy's law governing the flow of water through saturated 
soil and Ohm's law governing the flow of electric current 
through a conductor. In comparing the two laws, the 
quantity of water flow corresponds to electric current flow, 
hydraulic gradient to voltage gradient, and soil hydraulic 
conductivity to specific electrical conductivity (7). Bound- 
aries in the soil that are impermeable correspond to insulated 
parts of the model, and surfaces of equal hydraulic head 
correspond to conductors at constant electrical potential. 

In the application of this electric analog model to tile 
drainage problems various assumptions and conditions must 
be kept in mind, namely: 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Columbus, Ohio, June 1960, on a 
program arranged by the Electric Power and Processing Division. 
Approved for publication as Journal Paper No. 56-60 of the Ohio 
Agricultural Experiment Station. 

The authors —R. H. HAHN and G. O. SCHWAB — are, respec- 
tively, project engineer, O. M. Scott and Sons Co., Marysville, Ohio 
(formerly graduate student, Ohio State University, Columbus), and 
professor of agricultural engineering, Ohio Agricultural Experi- 
ment Station, Columbus. 

*Numbers in parentheses refer to the appended references. 
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Fig. 1 Tank model and electrical equipment. 
(B) voltmeter, (C) resistances R,; and R,, (D) electronic voltmeter, 
(E) variable resistance, R; 


(A) transformer, 


A three-dimensional electric analog 
model was developed for determin- 
ing tile flow through a two-layered soil 


(a) The model represents saturated soil conditions. 

(4) An impermeable layer exists at a finite depth. 

(c) The conducting surface of the drain represents 
the openings in the drain. (In this study the drain 
was completely open. ) 

(d) No water is removed from the soil except through 
the drain (no deep seepage). 

(e) The permeability of each soil layer is isotropic. 

(f) The drain is flowing full with no back pressure, 
that is, the drain is an equipotential surface. 


Equipment and Materials 

The tile drainage model and electrical equipment are 
shown in Fig.1. The sides and ends of the tank model 
were made with lucite, a nonconductor. The scale of the 
model was 4 to 1. Because of symmetry, the tank and drain 
were made one-half models. The 4-in. draintile was repre- 
sented by a chrome plated half-cylinder shown at the right 
end of the tank in Fig. 1. The soil surface was represented 
by a copper sheet in the bottom of the tank. 

The resistance of the model was measured by balancing 
the Wheatstone bridge circuit shown in Fig. 2. The instru- 
ments shown in Fig. 1 are (A) Superior Electric Co. power- 
stat variable autotransformer, (B) Weston a-c voltmeter, 
(C) two Heath decade resistors, 10,000 ohms, (D) Ballan- 


115 v <> 
i S < 


Transformer 


a 
Electronic 
Voltmeter 


Fig. 2 Circuit diagram and model 
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. . » Tile Flow Measured Electrically 


tine model 300 electronic voltmeter, and (E) Industrial In- 
struments Co. model RN-2 variable resistor. 

To represent two soil layers of different permeability in 
the model, it was necessary to find two conducting liquids, 
or electrolytes, that were immiscible with each other. Con- 
siderable difficulty was encountered. A list was compiled 
of 633 organic compounds liquid at room temperature and 
immiscible with water. However, none of the listed organic 
compounds were conductors. Bernthsen and Sudborough 
(1) reported that certain alcohol and water mixtures could 
be “‘salted out’ or separated by the addition of calcium 
chloride. This possibility proved to be the necessary clue 
for solving the problem. By adding isopropanol (isopropyl 
alcohol, CH;.CH(OH).CHs to a saturated solution of cal- 
cium chloride and water, two distinct layers were formed. 
Since the layers remained immiscible and each possessed a 
different electrical conductivity, they were acceptable as 
media in the analog model. Isopropanol which was 99 
percent carbide and carbon and a 77 to 80 percent pure 
commercial grade of calcium chloride were the chemicals. 

The ratio of the electrical conductivities between the 
two electrolytes was 21 to 1. Thus, the model represented 
a drainage condition in which the permeability of the top- 
soil layer (lower electrolyte of water and calcium chloride 
in the model) was 21 times the permeability of the subsoil 
layer (upper electrolyte of isopropanol in the model). 


Application of the Analog 


A series of tests was run to determine the effect of drain 
depth and spacing on the relative flow to a 4-in. open drain 
through a two-layered soil. The results are shown in Fig. 3 
for a spacing of 12 ft. For these same conditions the spacing 
was increased to 30 ft, but the increase in flow was less than 
4 percent. Kirkham (4) developed a theoretical equation 
for a two-layered soil, but it could not be compared di- 


Relative Flow (Q)_ 


2 ; 4 5 
Drain Depth (d) In Feet 


Fig. 3 Effect of draintile depth on inflow for a spacing of 12 ft 
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rectly to the analog results because the impermeable layer 
was at infinite depth, a condition impossible to obtain in 
the model. However, the theoretical results and the analog 
data showed that the minimum flow for such two-layered 
soil occurred at depths from 1 to 2 ft. As the depth to the 
impermeable layer decreased, the flow likewise decreased at 
drain depths greater than 1 ft. The flow must decrease to 
zero where the tile were embedded completely in the im- 
permeable layer. 


By changing the tile model electrode from a completely 
open drain (entire cylindrical surface a conductor) to an 
electrode representing a crack between adjacent tile or per- 
forations in the drain, the three-dimensional analog could 
be demonstrated. This application of the model was not 
made because the effect of depth was of primary interest 
at the time. 


By moving the copper sheet (soil surface) from the 
bottom of the tank to near the surface of the electrolyte, a 
soil with a slowly permeable layer above and a more perme- 
able layer below could be represented. This three-dimen- 
sional analog would be applicable to a horizontal or a ver- 
tical drain in a two-layered soil. The vertical drain is essen- 
tially a well, and it could be perforated in any configuration. 
Determination of the geometry factor or verification of 
theoretical formulas for measuring hydraulic conductivity 
with vertical wells is another application of the analog. 


Discussion 


The analog was developed only for two soil layers of 
different permeability, and the ratio of permeability of the 
two layers was constant. Further investigation is needed to 
secure more flexibility in order to more nearly represent 
actual soil conditions. For two-dimensional flow problems 
the electrical resistance network described by Luthin (5) 
appears to be simpler and more flexible than a liquid 
analog model. However, where the effects of perforations 
and well flow problems exist the three-dimensional analog 
is required. The results shown were included primarily to 
demonstrate that the two liquids would not mix, and that 
the model is valid. 
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INSTRUMENT NEWS 


P. L. Manley 


Assoc. Member ASAE 


EVELOPMENT of various forms and thicknesses of 
t) plastic mole-drain liners, has stimulated researchers 
to devise a means for evaluating relative resistance 

of different liners to deformation by soil pressures. 

A mole-drain liner placed in soil is subjected to an active 
pressure from the weight of overlying soil and from loads 
applied at ground surface. Soil also provides passive resist- 
ance against outward movement of the liner. Most plastic 
liners now used are quite flexible, therefore support for the 
liner from passive resistance in the soil is more fully utilized 
than by more rigid conduits such as clay tile. 

Standardized tests for evaluating relative strengths of 
rigid conduits such as clay and concrete tile do not apply as 
well to a flexible plastic drain liner because of differences 
in physical properties. Attempts to evaluate plastic drain 
liners with standardized tests for tile, or by applying loads 
over drains installed in a soil, have met with little success. 
The method of surface loading would seem to be the most 
logical approach, however, variation of soil properties make 
replicated tests by this method time consuming and difficult. 

A pneumatic testing chamber (Fig. 1) was developed to 
evaluate the resistance of various flexible liners to deforma- 
tion under pressure similar to those exerted by a soil. In 
construction the upper portion was removed from a sec- 
tion of pipe (D) and a 3-in. diameter gummed rubber tube 
(C) was slipped over the pipe and clamped at both ends. 
A perforated sheet metal pipe (B) was placed tightly around 
the rubber tubing to support the tube against movement out- 
ward (passive resistance). This assembly was then placed 
inside an airtight chamber (A) with both ends of the 
smaller pipe exposed for inserting different liners. 

Active soil pressures were simulated by varying pres- 
sures within the chamber. The relative strength of differ- 
ent liners was found by measuring the pressure required 
to cause the liners to collapse. 

The device was designed primarily for the testing of 
arch-type plastic liners formed from a plastic strip 6 in. 
wide (1)*, and for full-circle plastic liners (2). Testing 
was limited to 3-in. diameter drains. Simulated active pres- 
sures in excess of 40 psi caused the rubber tubing to burst. 


An Instrument News Contribution from the Soil and Water 
Conservation Research Division, ARS, USDA, in cooperation with 
the Cornell University Agricultural Experiment Station, Ithaca, 
N. Y. Articles on agricultural applications of instruments and con- 
trols and related problems are invited by the ASAE Committee on 
Instrumentation and Controls, and should be submitted direct to 
Karl H. Norris, instrument news editor, 105A South Wing, Admin- 
istration Bldg., Plant Industry Station, Beltsville, Md. 

The author P. L. MANLEY —is agricultural engineer, ARS, 
USDA, Ithaca, N. Y. 


*Numbers in parentheses refer to the appended references. 
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Plastic Drain Liners Evaluated 
by Pneumatic Test Chamber 


Development of various forms and 
thicknesses of plastic mole-drain liners 
to deformation by soil pressures. 
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Fig. 1. Test chamber for flexible drain lines 


With modifications in design, however, this principle of test- 
ing could be used for evaluating most types of flexible 
underground conduits. 


References 


1 Busch, C. D. Low-cost subsurface drainage. AGRICULTURAL 
ENGINEERING 39:92, February 1958. 


2 Machine lays plastic drain. AGRICULTURAL ENGINEERING 
39:712, November 1958. 
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. . . Fluorocarbon Resins 
(Continued from page 803) 


stacle to the removal of heat, and requires design 
consideration. 

The primary factors in heat generation are usually ex- 
pressed in terms of the PV factor; this equals the product 
of the load (in pounds per square inch) of projected bear- 
ing area and the surface speed (in feet per minute). With 
Teflon resins, PV values are used only as guides because of 
the change in coefficient of friction with speed and load 
noted earlier in this paper. However, for a guide it is 
valuable. It is also beneficial to determine a maximum sur- 
face speed and a maximum load for each bearing composi- 
tion to further control the very flexible PV value. 

Most bearings of fluorocarbon resins take advantage of 
the tremendous improvements in properties offered by filled 
compositions. The improved wear resistance, thermal con- 
ductivity and load-bearing properties of filled compositions 
can be vividly illustrated by comparing PV values. Bearings 
of unfilled TFE resins reportedly wear rapidly in unlubri- 
cated service at PV values above 1,000. Filled compositions 
have beer reported to run unlubricated at PV values up to 
15,000 with wear rates less than 0.1 mil per hour (3). 
Many processors have developed their own filled composi- 
tions and these have exhibited excellent bearing perform- 
ance when used as recommended. 

Startling improvements in the performance of bearings 
of TFE resins have been achieved by making the resin 
sleeve as thin as practical to facilitate heat removal. The 
use of a thin sleeve also reduces cost, thermal expansion 
effects and creep. 

Floating” bushing inserts of tape made from filled TFE 
resins are giving very good performance in many applica- 
tions, and are simple to install. These bushings are retained 
in a groove or sleeve, and a diagonal gap in the tape is pro- 
vided to permit circumferential thermal expansion and 
smooth rotation. 

Metal backing or encapsulated metal reinforcing can 
be used to retain bearing dimensions and to dissipate heat. 
PV values of 20,000 (unlubricated) are reported for bear- 
ings of filled TFE resin with metal backing (3). 

Since 1957, highly oriented fiber of Teflon has been 
offered commercially by the textile fibers department of the 
Du Pont Company. As a bearing material, fabrics of Teflon 
TFE-fluorocarbon fiber have been successfully used in high- 
load, low-speed applications such as spherical and ball-and- 
socket bearings in automotive suspension and _steering- 
linkage systems, as well as for flat bearings and journal 
bearings. In applications where very slow oscillating or 
sliding speeds are involved, bearings made from these fibers 
have been successfully used without lubrication at loads up 
to 60,000 psi. 

Summing up the use of TFE bearings, all bearings that 
are giving trouble cannot be replaced with Teflon resins 

. . there are jobs that they definitely cannot handle. Be 
conservative with the parameters of speed and load, work 
with a reliable processor, and evaluate the prototype bearing 
under expected operating conditions. 


Automatic Seals 
Almost complete chemical inertness and the wide useful 
temperature range of TFE resins led to their early use as 
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packing and gasket materials. Taking advantage of the 
resins’ exceptional frictional properties, seals of these resins 
w..e a natural progression. 

The variety of seals now available appears limitless be- 
cause of modifications in basic seal design originated by 
individual fabricators. At the present time, TFE resins are 
successfully employed in lubricated and non-lubricated 
piston rings, mechanical end-face seals, O rings and lip seals, 
including cup seals, rod seals, U seals and V-ring seals. 

Lip seals appear to have the greatest possibilities for 
seal application to farm equipment. As was the case in 
bearing applications, heat generation in a seal is the problem 
to be licked. Here the 500 F continuous operating tem- 
perature of TFE resins is higher than temperatures recom- 
mended for many shaft materials. And fluorocarbon resins 
will not harden with heat. Lip seals are recommended by 
various suppliers for rotary surface speeds up to 200 fpm 
in unlubricated service, and substantially higher for recipro- 
cating motion or for lubricated service. Evaluation of rotary 
seals of Teflon resins under actual conditions may result in 
successful unlubricated applications at speeds up to 600 fpm. 

For lip seals subject to wide variations in temperature, 
spring expanders are helpful as a means for overcoming 
the seal’s tendency to contract and lose sealing ability with 
cooling. 

In cup and rod seals, advantage is taken of the fact that 
deformed parts of Teflon resins tend to return to their 
original shape when heated. A seal can be formed from a 
flat sheet in such a way that the stresses created will cause 
it to seal more tightly with rise of temperature. Seals of 
this variety have been used successfully at 450 F (4). 

Wiper rings should also be mentioned. Keeping dirt, 
dust and foreign matter from adhering to a rod and being 
drawn into the equipment is no problem for rings or cups 
of Teflon resins. The ability of the resin to safely embed 
solid particles further enhances its ability in this application. 

Suppliers of seals can provide detailed dimensional in- 
formation about their packings and seals. As in the case of 
bearings, their advice can be invaluable. 


Anti-Stick Properties 


Closely allied to the amazing low-friction properties of 
fluorocarbon resins are their release and anti-stick prop- 
erties. Because of the very weak attraction between fluoro- 
carbons and other molecules, nothing sticks with any 
strength to their slick surface. Alert designers are finding 
new ways each day to use these anti-adhesive properties. 

Many forms of Teflon resins are now available for 
application to various substrates as means of providing anti- 
frictional, anti-stick surfaces. Sheet and tape of filled or 
unfilled resins come in various thicknesses and sizes. They 
can be obtained already bonded to a substrate or with an 
adhesive on one side, or with a specially treated surface for 
application via conventional adhesives. 

Glass fabric having a coating of TFE resin applied to 
only one side to permit bonding to the glass is available. 
Metal encapsulated in sheeting of Teflon resins permits 
mechanical fastening. 

The fabrics and finishes department of the Du Pont 
Company markets an enamel of Teflon resin that can be 
baked on. Objects can be coated with 100 FEP resin by 
the fluidized-bed technique; or film of FEP resin can be 
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. . . Fluorocarbon Resins 
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Fig. 3 The moldboard of the plow shown is covered with a sheet 

of Teflon TFE resin, which permits easier, more efficient plowing 

of colloidal soils, since they will not adhere to the moldboard. 
Also plowing time and power required are greatly reduced 


heat-bonded to substrates of steel, copper, aluminum, glass 
and TFE resins. Now commercially available, other liquid 
resin systems incorporating Teflon dispersion permit lay- 
down of 1 to 2-mil thick films of TFE on irregular surfaces 
and heat-sensitive materials such as wood, rubber, paper, etc. 


In most cases, the abrasion resistance required by the 
application is the prime factor in determining the resin 


Typical farm applications of Teflon resins include the 
coating of plow faces for improved efficiency in the colloidal 
soils of Hawaii (Fig. 3), trough linings, conveyor chutes 
and belts for handling sticky silage or locations where dirt 
and plant juices accumulate, paint spray hose, barn cleaners, 
feed hoppers, and storage bins. The fact that ice does not 
stick to Teflon resins can assist in eliminating cold-weather 
freeze up of parts on equipment that must operate in all 
weather conditions. 

In new designs and through conversion of existing 
equipment, components of Teflon offer such advantages as 
easier operation, longer life, simpler cleaning and reduced 
maintenance and downtime. 

If a release or anti-stick problem exists, there is now a 
method for applying Teflon resins to almost any substrate 
to help solve the problem. 
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RESEARCH NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 
invited for publication under this heading. These may include announcements of new projects, con- 
cise progress reports giving new and timely data, etc. Address: Editor, AGRICULTURAL ENGINEERING, 


St. Joseph, Michigan. 


Pettibone with AERD 


C. Allan Pettibone, a recent graduate of 
Washington State University, has joined 
the Farm Electrification Research Branch of 
AERD, ARS, USDA. 

Stationed at Pullman, Wash., he will 
conduct studies on the effects of electric 
glow discharge radiation on plants and plant 
products of particular interest in the 
Northwest. 

Mr. Pettibone has a reserve commission 
in the U.S. Army Corps of Engineers and 
was on active duty 2 years. He is married 
and has one son. 


Appropriations for Poultry Labs 


Funds for two new poultry disease lab- 
oratories have been approved by Congress. 
Both laboratories are scheduled to open 
in 1961. 

A $950,000 building will be built at 
Athens, Ga., and a $400,000 structure at 
State College, Miss. Particular attention 
will be given to the relationship of housing 
to diseases in studies at the State College 
laboratory. It is expected that agricultural 
engineers of AERD, ARS, USDA will have 
major responsibility for work there and 
will be well represented in the Georgia 
laboratory. 


Pubiication Reprints Available 


Reprints of three research reports—on 
cotton quality preservation and control at 
gins, reducing fruit harvest labor costs, and 
response of soybeans to seed treatment with 
gibberellin—are available. 

Authors of the report on cotton are agri- 
cultural engineers Joseph B. Cocke and 
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James A. Luscombe of AERD, ARS, USDA. 
They discuss the effects of ginning tech- 
niques on quality and make several recom- 
mendations for improving ginning systems. 

The report on fruit harvesting, by AERD 
agricultural engineer S. W. McBirney, ex- 
plains efforts underway at Wenatchee, 
Wash., to develop more efficient and profit- 
able methods through use of mechanized 
equipment. 

In discussing results of field studies at 
different locations, several USDA, State, 
and Canadian agricultural engineers and 
scientists report that use of gibberellin 
on soybeans is not yet advisable. However, 
the possibility remains that useful formula- 
tions or techniques might be developed. 

The reprints will be sent by the Harvest- 
ing and Farm Processing Research Branch, 
AERD, ARS, Room 326, North Building, 
USDA Plant Industry Station, Beltsville, 
Md. Mention “Cotton Quality Preservation 
and Control at Gins,”’ “Reducing Costs of 
Harvest Labor,” and “Response of Soybeans 
to Seed-Treatment with Gibberellin Under 
Simulated Commercial Conditions.”’ 


ARS Releases New Report 
on Corn Topping 


A second report on the effect of corn 
topping has been released by ARS and the 
lowa Agricultural Experiment Station. A 
follow-up to “Report on Effects of Corn 
Topping” of August 1959, the new publi- 
cation, “Corn Topping — Its Effect on Field 
Drying and Harvesting,” notes that there 
is little value in topping corn beyond in- 
creasing comfort and visibility for picking 
machine operators. 
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Farm Building and Equipment 
Plans Released 


A number of plans for farm buildings 
and facilities were released by the Coopera- 
tive Farm Building Exchange last month. 
They include: 12 single sheet plans for such 
structures as loose dairy housing layout, a 
milking plant layout, a milk house, calf 
and maternity buildings and a stall type 
dairy barn; two 3-sheet farm home plans 
for 2-bedroom farmhouses; and plans for 
sheep production equipment, a mineral 
feeder, an electric brooder for pigs, a self- 
feeding hay wagon and a hay and grain 
feeder for sheep. 


USDA Engineers Assume 
New Posts 


J. L. Butler and R. E. Hellwig moved to 
the Coastal Plain Experiment Station, Tif- 
ton, Ga., to initiate research on the pellet- 
ing of Coastal Bermuda grass and other 
forage crops grown in that area. Dr. Butler 
was formerly with the Georgia Agricul- 
tural Experiment Station at Griffin, and 
Mr. Hellwig transferred from the Long 
Vegetable Fiber Crops Engineering Re- 
search Station at Belle Glade, Fla. 

J. M. Williams joined the staff at the 
Southeastern Cotton Ginning Laboratory, 
Clemson, S. C., on August 1. He trans- 
ferred from Southwestern Cotton Ginning 
Laboratory at Mesilla Park, N. Mex. 


Thomas E. Kent will transfer from the 
Agricultural Research Center, Beltsville, 
Md., to Blacksburg, Va., where he will co- 
operate with the Virginia Agricultural Ex- 
periment Station in research aimed at de- 
fining the loads imposed on farm structures, 
explaining how the elements of the com- 
pleted structure interact with standard re- 
active forces created by loads, and evaluat- 
ing the practicability of new materials or 
conventional materials used in new ways. 
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with § ngersoll cross-rolled steel discs 


This big, husky Allis-Chalmers No. 320 Tiller Disc 
is practically a jack-of-all-work in the field. Equipped 
with 26-inch, clean-cutting Ingersoll blades, it makes 
short, easy work of preparing seedbeds, chopping 
and mixing stubble, mulching the soil, destroying 


Ingersoll blades are made of tough, stay-on-the-job 
TEM-CROSS® steel—an exclusive Ingersoll steel 
that’s cross-rolled for greatest strength and impact 
resistance. And that's why Ingersoll discs work so 
well in any soil, and last so long without cracking, 


weeds—with deep, uniform penetration and width 
of cut. 

All types of tillage implements—disc plows, har- 
rows, tiller discs—turn out a big day’s work, day 


tearing, curling or warping. 

All implement makers—yours included—furnish 
Ingersoll discs as original equipment on tillage tools. 
It pays to ask for the same high quality when you 


after day, with Ingersoll discs. That’s because order discs for replacement use. 


INGERSOLL PRODUCTS DIVISION 


Borg-Warner Corporations Chicago 43, Ill. 
WORLD'S LARGEST MANUFACTURER OF DISCS 


Export Sales: Borg-Warner International, 
36 S. Wabash, Chicago 3 


BORG-WARNER 


THE ONLY MANUFACTURER OF DURA-DISC—THE STEEL THAT IS THE ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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EWS SECTION 


Oliver New Subsidiary of White 

On October 31 stockholders of both The 
White Motor Co. and The Oliver Corp. ap- 
proved the acquisition by The White Motor 
Co. of Oliver's farm equipment business 
and a two-year option to purchase Oliver's 
industrial equipment and crawler tractor 
business. It also obtained sales and service 
for Oliver's industrial equipment and 
crawler tractors. 

The farm and industrial equipment busi- 
ness will be operated as a wholly-owned 
subsidiary of The White Motor Co. and 
will be known as Oliver Corp. The Oliver 
name will be retained on all Oliver prod- 
ucts. Until such time as the two-year op- 
tion is exercised, industrial equipment and 
crawler tractors will continue to be manu- 
factured by the previous Oliver Corp., 
which has taken the name, Cletrac Corp. 

Samuel W. White, Jr., 15 years with The 
Oliver Corp. and not related to the White 
family which founded White Motor, has 
been elected president of the new subsidiary. 
Other new officers are: B. Haugen, vice- 
president of finance; D. W. Koegle, vice- 
president of marketing; L. P. Richie, vice- 
president of manufacturing; T. W. Kava- 
nagh, treasurer; S. A. Baker; controller; 
D. W. Alfvin, secretary; C. E. Swingley, 
assistant treasurer; G. R. Lanphere, assist- 
ant treasurer and assistant secretary; J. W. 
Dwyer, assistant controller; E. N. Culp, 
president of Oliver International, S. A.; 
L. A. Dyke (ASAE member), vice-president 
headquartered in Australia; and H. W. De- 
Ment, vice-president and general sales 
manager. 


GPMMA Plans Expanded 
Activities Program 

Officers of the Grain Processing Ma- 
chinery Manufacturers Assn. met recently in 
Kansas City to discuss expanded association 
activities. Included in this program is a 
plan for closer cooperation with colleges 
and universities with emphasis on research. 
Added services to members in the form 
of news and technical information releases, 
and a new “products chart’ listing member 
companies and their products are also inte- 
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Grain Processing Machinery Manufacturers As- 
sociation President C. N. Hultberg (right) and 
the newly appointed secretary, John H. Wess- 
man, discuss plans for the association’s ex- 
panded activities and services during recent 
Feed Production School held in Kansas City, Mo. 
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grated in this over-all program. Plans for 
the 1961 National Feed Industry Show and 
the GPMMA annual meeting were also 
discussed. 


ASEE Awards 


Each year the ASEE makes a number of 
awards to outstanding engineers. The fol- 
lowing awards will be made in 1961: 
George Westinghouse Award in Engineering 
Education — $1,000 for distinguished con- 
tribution to the teaching of engineering stu- 
dents; Curtis W. McGraw Research Award 
—annual award to honor a young staff mem- 
ber for contributions to engineering college 
research; Vincent Bendix Award for Engi- 
neering Research —an annual presentation 
of a gold medal and bronze replica for out- 
standing contributions to engineering col- 
lege research; and Lamme Award in Engi- 
neering Education —an annual award be- 
stowed upon an engineering educator for 
distinguished achievements which contribute 
to the advancement of the profession. Nom- 
inations for these awards are requested by 
January 1, 1961. Details and application 
blanks for these awards may be obtained 
from W. L. Collins, secretary, ASEE, Uni- 
versity of Illinois, Urbana, Ill., or A. W. 
Farrall, chairrnan, ASAE Division of ASEE, 
agricultural engineering department Mich- 
igan State University, East Lansing, Mich. 


Death Takes Farm 
Equipment Inventor 


Harry Ferguson, farm equipment inven- 
tor, passed away in London, October 25, at 
the age of 75. 

Mr. Ferguson will be remembered in 
ASAE, particularly, as the donor of the 
Ferguson Fund for advancement of agricul- 
tural engineering education. The fund was 
used initially to finance publication of a 
series of professional-level texts in agricul- 
tural engineering. 

After the text financing was completed, a 
balance of several thousand dollars was 
turned over to ASAE to finance teaching 
seminars and otherwise advance training in 
this field. The fund paid a part of the cost 
of several teaching seminars in the period 
between 1946 and 1960. By direction of the 
Council the final balance in this fund was 
transferred to the Motion Picture Fund dur- 
ing the current year, to help finance support- 
ing literature in the interest of making ac- 
curate information on agricultural engineer- 
ing training widely available to qualified 
students. 


Committee Meets at 
ASAE Headquarters 


The ASAE Finance Committee met at the 
Society headquarters in St. Joseph, Mich., 
on November 18, with the following mem- 
bers in attendance: Earl D. Anderson, di- 
rector of agricultural extension, Stran-Steel 
Corp.; Lee H. Ford, supervisor, engineering 
product publications, International Har- 
vester Co.; F. A. Lyman, account executive, 
Aubrey, Finlay, Marley & Hodgson, Inc., 
and Nolan Mitchell, director of sales, Aero- 
vent Fan and Equipment, Inc. 

L. H. Hodges, director of engineering, 
J. I. Case Co., and chairman of the ASAE 
Power and Machinery Division Technical 
Committee also visited the Society head- 
quarters on November 10 to organize the 
agenda for the committee meeting to be 
held in conjunction with the ASAE Winter 
Meeting. 


EJC Elects New Officers 


James N. Landis, vice president of the 
Bechtel Corp., recently has been elected 
president of Engineers Joint Council. He 
succeeds Augustus B. Kinzel, vice presi- 
dent of Union Carbide Corp. Re-elected as 
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vice-president was George E. Holbrook, 
vice-president, E. I. du Pont de Nemours 
& Co. 


Water Management Conference 


The Ohio Water Commission held a 
Water Management Conference on Decem- 
ber 8 and 9 at the Youth Center, State Fair- 
grounds, Columbus. The purpose of the 
conference was to hear reports on the status 
of existing agency programs; to present 
recommendations on new water policies; 
and to discuss proposed legislation to im- 
plement these policies. The following 
ASAE members participated in the agricul- 
ture session: John A. Slipher, Lloyd L. Har- 
rold, Melville L. Palmer, and Charles L. 
Hahn. 


1961 Kiln-Drying Short Course 


The 1961 Kiln-Drying Short Course will 
be held from February 27 to March 3 at 
Purdue University, Lafayette, Ind. This 
five-day course in kiln-drying and seasoning 
of wood will combine the resources of a 
number of educational institutions and in- 
dustrial firms. Major emphasis will be 
placed on the practical aspects of seasoning, 
and anyone engaged in drying lumber or in 
handling and manufacturing wood products 
will find this short course of instruction, 
demonstration, and discussion helpful. 


1961 National Dairy 
Engineering Conference 


The Ninth Annual National Dairy Engi- 
neering Conference will be held at Mich- 
igan State University on February 28 and 
March 1. The conference will be devoted to 
automation of dairy plagt operations and 
will include speakers from processing 
plants, equipment manufacturers and others 
interested in the subject of automation. The 
Conference is sponsored by the department 
of agricultural engineering in cooperation 
with the department of food science and 
the National Association of Dairy Equip- 
ment Manufacturers. 


FHA Has New Soil Testing Device 


The Architectural Standards Division of 
the Federal Housing Administration has 
announced that a simple field device for test- 
ing the behavior of soils involving resi- 
dential foundations, driveways, utility instal- 
lations, etc., has been developed. This en- 
gineering short cut to evaluating potentially 
dangerous conditions existing in some clay 
soils used in residential developments has 
been designated as “FHA Soil PVC (po- 
tential volume change) Meter TS 5:6”. It 
is reported that tests with this new device 
can be completed in two hours or less, and 
even though an individual is unfamiliar with 
or inexperienced in soil engineering and 
classification he can quickly determine the 
degree of volume change in the soil sample 
with this tester. 


Elvin F. Henry (left) and James R. Simpson of 
FHA’s Architectural Standards Division display- 
ing new field device for testing soils. 
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“Dirt-proof” the bearings on a disc plow, and you can 
dirt-proof bearings almost anywhere! 

Fafnir Tri-Ply-Seal Ball Bearings do the job in 
Minneapolis-Moline’s WC Wheatland Disc Plow. Tough, 
Buna-N rubber-impregnated triple contact seals in these 
precision ball bearings give positive protection against all 
contaminants. And the protection is built in... eliminates 
costly sealed housings .... simplifies design. 

Maintenance is simplified, too. Fafnir Tri-Ply-Seal Ball 
Bearings are permanently prelubricated...never need 
greasing in service. 

Proven by thousands under the severest operating con- 
ditions, these and other sealed ball bearings in the Fafnir 
line offer you ready answers to rugged requirements. Call 
the Fafnir branch office for details. Or write The Fafnir 
Bearing Company, New Britain, Connecticut. 
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Fafnir Tri-Ply-Seal Ball Bearings support the discs in Minne- 
apolis-Moline’s WC Wheatland Disc Plow (see arrow). These 
triple lip contact seals provide best protection yet against 
contaminants, loss of lubricant. Available for both round and 
square shafts, and in Fafnir Flangette Units. 


FAFNIR 


BALL BEARINGS 
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William D. Tucker, who has been con- 
nected with the John Blue Co., Inc., Hunts- 
ville, Ala., for more than 25 years, has been 
elected to the office of executive vice-presi- 
dent of the firm. 


Kenneth V. Fiske has been appointed 
director of farm operations for Velsicol 
Chemical Corp., Chicago, Ill. In his new 
position he will be responsible for the ad- 
ministration of the company’s research farm 
located near Woodstock, Ill. He will assist 
in market development and serve as liaison 
between research and other departments. He 
previously was agricultural engineer on the 
farm department staff of the National Safety 
Council. 


Jack L. Gilliam has been appointed mar- 
keting representative for the Detroit, Mich., 
area of the Nashville Division of Avco 
Corp. His most recent assignment was 
general factory manager for Massey-Fergu- 
son Co., Detroit, Mich. 


Joe E. Clayton has joined the staff of 
the Cotton Mechanization Investigations, 
AERD, ARS, USDA, at Stoneville, Miss., 
following his graduation from Clemson 
College. His work is primarily in the field 
of cotton harvesting research. 

C. M. Shepstone is now located in 
Toledo, Ohio, where he is a sales engineer 
at Dana Corp. He formerly was a sales 
representative for Warner Electric Brake & 
Clutch Co. 

Cecil W. Chapman, state conservation- 
ist, SCS, USDA, Athens, Ga., was honored 
recently by the Soil Conservation Society 
of America at its annual meeting in Canada 
by his selection as a ‘Fellow’ member. 

George B. Hill has been called to serve 
as president of a new mission of the 
Church of Jesus Christ of Latter Day Saints 
to be organized, with headquarters in the 
Washington, D. C., area. He will assume 
his new duties about January 1, and will 
direct the activities of about 150 mission- 
aries throughout Pennsylvania, Virginia, 
West Virginia, Maryland, Delaware, and 
the District of Columbia. He was previ- 
ously associated with Perfection Steel Body 
Co. and Cobey Corp. of Galion, Ohio, in 
addition to operating a private consulting 
business. 


Deane G. Carter, professor emeritus of 
farm structures, University of Illinois, left 
this country in September for a one or pos- 
sibly two-year assignment to Turkey. He 
will be agricultural engineering advisor in 
the establishment of a new “rural” univer- 
sity under the ICA Contract program with 
the University of Nebraska. 

Fred M. Crawford, formerly a sales- 
man with Tazewell Builders, has accepted 
the position of assistant farm electrification 
engineer with Wisconsin Electric Power Co., 
Milwaukee. 

Glenn |. Johnson, extension agricultural 
engineer and project leader, University of 
Georgia, Athens, has accepted a foreign ap- 
pointment. He is one of six from the Uni- 
versity working with the National School 
of Agriculture in Cambodia, under the 
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University’s contract with ICA and the Cam- 
bodian government. 


Paul R. Hoff, extension agricultural en- 
gineer, Cornell University, Ithaca, N. Y., 
will be working for ICA in Brazil for the 
next two years. His assignment is the de- 
velopment of an extension program in agri- 
cultural engineering. 

William C. Little recently has joined the 
staff of the Piedmont Experiment Station, 
Watkinsville, Ga. He previously was an 
agricultural engineer with the USDA Soil 
and Water Conservation Research Division, 
Auburn University. 


George R. Schultz advises that he is 
now located in Minnesota, where he is asso- 
ciated with the Cornelius Co. He formerly 
was located in Iowa in the development 
engineering department of Cherry-Burrell 
Corp., as a design engineer. 


Norman L. Beigh, who formerly held 
the position of project engineer with J.: I. 
Case Co., Churubusco, Ind., has accepted 
the position of product engineer with the 
Fort Wayne (Ind.) Division of Bowser, Inc. 


Wilmot W. Irish has accepted the posi- 
tion of extension specialist in dairy housing 
at Cornell University, Ithaca, N. Y. He 
came to Cornell from the University of Con- 
necticut, Storrs, where he was an extension 
agricultural engineer. 

John M. Chambers has resigned his 
position as chief agricultural engineer, 
Europe, with Massey-Ferguson, Ltd., Eng- 
land, to become a consultant. He will 
specialize in farm, horticultural, estate and 
forestry machinery, and also in industrial 
machinery where it relates to the use of 
basically farm tractors or “‘‘off-the-road” 
self-propelled vehicles. 


M. G. Bekker is now with the Defense 
Systems Division of General Motors Corp. 
as head of the Land Mobility Laboratory. 
He formerly was chief of the Land Loco- 
motion Research Branch, R. and D. Divi- 
sion, Ordnance Tank Automotive Command. 


O. H. Bell has been promoted from vice- 
president and general manager to presi- 
dent of Pacific Tractor and Equipment, Ltd., 
Vancouver, B. C., Canada. 


George W. Bingley has accepted a 
position in the Tractor and Implement Di- 
vision of Ford Motor Co., Birmingham, 
Mich. He previously was associated with 
John Deere Harvester Works as a product 
engineering trainee. 

John H. Body, who has been an engi- 
neer for Gilbart Associates, Yellow House, 
Pa., is now associated with Air Products 
Inc., Allentown Pa., as a project engineer. 

Morton M. Boyd is now located in 
Alliance, Ohio, where he is assistant chief 
engineer for United Co-Operatives, Inc. 
He previously was a member of the agri- 
cultural engineering department staff at 
the University of Massachusetts. 


J. E. Clayton C. M. Shepstone 


Albert L. Brodie, assistant manager of 
technical services, Texaco Inc., has been 
appointed director of technical services. 


George H. Daskal, Jr. has been pro- 
moted from works manager to secretary of 
Perfection Gear Co. of Harvey, IIl. 


L. E. Dempsey, formerly with Dunbar 
Kapple, Inc., has been appointed vice-presi- 
dent of Price Brothers, Chicago, III. 

Adolfo H. Eschenwald has been trans- 
ferred from the University of Puerto Rico, 
Mayaguez, to the Lajas Experiment Sub- 
station, University of Puerto Rico, Lajas. 


Thomas Evans has been promoted from 
chief product engineer to manager of prod- 
uct engineering for J. I. Case Co., Betten- 
dorf, Iowa. 

David F. Whitesell has accepted the 
position of city engineer for the City of 
Galax, Va. He previously was electrical 
development engineer for Meriwether 
Lewis Electric Co-op. 

Irvin R. Fisher has been promoted from 
buyer to manager, farm buildings depart- 
ment of Cooperative Grange League Fed- 
eration Exchange, Inc., Ithaca, N. Y. 

Emmett M. Griffith has accepted the 
position of field engineer with the 
Weather-Matic Sprinkler Division of 
Telsco Industries in San Francisco, Calif. 
He was formerly located in Texas, where 
he was southwest representative for The 
Skinner Irrigation Co. 


John P. Hermanson, formerly research 
engineer, Caterpillar Tractor Co., is now a 
project engineer with the New Idea Di- 
vision of Avco Corp., Coldwater, Ohio. 

Raymond L. Oldfather has been ap- 
pointed vice-president of Farmecon Inc., 
Cedar Falls, lowa. He was previously its 
chief engineer. 


Charles R. Pepe has joined A. O. 
Smith Co., Kankakee, Ill., as a field test 
engineer. He was formerly employed by 
Schlumberger Well Surveying Corp., as a 
junior field engineer. 

Ray |. Throckmorton, Jr., who has 
been employed in farm practice research at 
International Harvester Co., Chicago, IIl., 
has been appointed supervisor of crop 
production equipment. 
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MORSE “stock” power-drives give farm implements something ‘“special’’! 


IT PAYS 10 
“DESIGN-IN” 
MORSE 
POWER-DRIVE 
PRODUCTS 


Nylon Coupling e MorflexCoupling « Cam Clutch e Miter Box e Torque Limiter e Speed Reducer e Roller Chain e 


MORSE products make farm imple- 
ments perform .. . better . . . from 
power take-offs at the tractor through 
spreader reels. Or, harvester reels and 
sickle-to-cylinder feeds. Or from corn 
picker snouts to chutes. Name any 
example of farm machinery you are 
designing. It can be well worth your 
while to check with a Morse engineer 
from the very inception of your basic 
idea. He is accustomed to working 
with designers. He'll acquaint you 
with on-the-rig improvements his 
products can make. And, he’ll have 
interesting dollar savings, too, be- 
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cause many Morse exclusive, stock 
products are specials to most suppliers. 


Start now by writing: Morse Chain 
Company, Dept. 38-120 , Ithaca, New 
York. Export Sales: Borg-Warner 
International, Chicago 3, Illinois. In 
Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ontario. 


STRY 
ONLY MORSE OFFERS ALL THESE POWER-DRIVE COMPONENTS ! 


Over Center © Double Pitch Chain 
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Alabama Section 


The Alabama Section held its fall meet- 
ing on October 21 and 22 at Auburn Uni- 
versity. The meeting opened Friday morning 
with a tour of Orr Industries in Opelika. 
The formal program began at noon with a 
luncheon in the Union ballroom. The open- 
ing day’s program included talks by W. R. 
Walker, TVA electric development special- 
ist; T. G. Amason, SCS planning party 
leader; L. E. Funchess, director of buildings 
and grounds at Auburn University; and 
I. F. Reed, agricultural engineer at the 
National Tillage Machinery Laboratory, 
Auburn. J. L. Butt, executive secretary of 
ASAE, stressed in his address the fact that 
a good promotion plan is needed to inter- 
est high school graduates in the field. Also 


Alabama Section officers present J. L. Butt, 
executive secretary of ASAE, with identification 
badge, preceding the Section meeting October 
21 and 22. Left to right are F. M. Gambrell, 
vice-chairman, Butt, and T. E. Corley, chairman 


(Above) Virginia Section officers for 1961 shown from left 

to right are: R. G. Bass, chairman; H. T. Hurst, vice- 

chairman; D. R. Burrowbridge, vice-chairman; J. P. Walker, 
secretary-treasurer; and W. E. Lucas, vice-chairman 


(Right) Displaying newly designed Hawaii Section banner 

at a recent Section meeting are its officers (left to right) 

Harry Cerny, chairman; Jaw-Kai Wang, secretary-treasurer; 
and Eugene Morgan, vice-chairman 
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included on the program was the showing 
of the new ASAE film, “Agricultural Engi- 
neering — The Profession With a Future.” 
A business meeting concluded the two-day 
meeting that was attended by some 50 
Section members. 


Virginia Section 


The Virginia Section held its annual 
meeting on November 4 and 5 at Virginia 
Polytechnic Institute. The technical pro- 
gram included discussions on watershed 
development progress in Virginia and how 
the agricultural engineer fits into this ac- 
tivity; the use of aluminum in farm struc- 
tures; efficient dairy layouts; and the fuel 
cell electric powered tractor. There were 
also talks on the selection of materials 
handling systems, by E. S. Coates, North 
Carolina extension agricultural engineer, 
and on current crop drying recommenda- 
tions, by J. B. Stere, product manager, crop 
dryers, New Holland Machine Co. The 
following officers were installed at the busi- 
ness meeting on November 5 to lead the 
Section in 1961: R. G. Bass, chairman; 
H. T. Hurst, vice-chairman; W. E. Lucas, 
vice-chairman; D. R. Burrowbridge, vice- 
chairman; and J. P. Walker, secretary- 
treasurer. 


Hawaii Section 


In an effort to promote the agricultural 
engineering profession and to increase its 
membership, the Hawaii Section held a 
two-day field tour meeting October 20 and 
21 at the University of Hawaii. Called the 
“First Agricultural Engineering Coordinat- 
ing Conference,” the meeting was planned 
to attract attendance from plantation man- 
agers, developers of sugar cane, pineapple 
and other agricultural machines, and other 
prospective members. The conference was 
considered most successful with a registra- 
tion of 84 persons, representing all islands. 
Two visitors from South America were also 
present. 

October 20 was devoted to lectures and 
demonstrations on field spraying by air. The 
day's activities were climaxed with a dinner 
at the Princess Kaiulani Hotel, with 96 in 


ASAE MEETINGS CALENDAR 


December 20— Mississippi! SECTION, Sedi- 
mentation Laboratory, Oxford, Miss. 

February 6-8 — SOUTHEAST SECTION, Robert 
E. Lee Hotel, Jackson, Miss. 

February 25—MICHIGAN SECTION, Hudson's 
Northland, Detroit, Mich. 

March 30-31 —PaciFic Coast SECTION, 
Davis, Calif., area. 

April 7-8 — Mm-CreNnTrRAL SECTION, St. 
Joseph, Mo. 

April 14-15 — Rocky MouNTAIN SECTION, 
University of Wyoming, Laramie. 

April 14-15 —SoutTHwest SECTION, Grim 
Hotel, Texarkana, Texas. 

June 25-28—ANNUAL MEETING, Iowa State 
University, Ames, Ia. 

August 20-23—NorTH ATLANTIC SECTION, 
University of New Brunswick, Frederick- 
ton, N. B., Canada. 

December 13-15 — WINTER MEETING, Pal- 
mer House, Chicago, III. 

Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


attendance. L. V. Hass, vice-president, 
Libby, McNeill and Libby, was the guest 
speaker, addressing the group on challenges 
for agricultural engineers. On October 21 
the group took several tours where they 
observed agricultural operations. 


Southeast Section 

The Southeast Section will hold its an- 
nual meeting February 6 to 8 at the Robert 
E. Lee Hotel, Jackson, Miss., in conjunction 
with the meeting of the Association of 
Southern Agricultural Workers. 


Mississippi Section 


The Mississippi Section will hold a meet- 
ing on December 20 at the Sedimentation 
Laboratory, Oxford, Miss. The tentative 
program will include a morning business 
meeting; lunch; the showing of the new 
ASAE motion picture “Agricultural Engi- 
neering — The Profession With a Future”; 
and a discussion on what agricultural engi- 
neering has to offer in the four major fields 
—power and machinery, electric power and 
processing, structures, and soil and water 
conservation. The day’s activities will con- 
clude with a tour of the Sedimentation 
Laboratory. 


Washington, D. C. Section 
The Washington, D. C. Section held a 
luncheon meeting on October 14 at which 
H. S. Pringle, Federal Extension Service, 
spoke on “The Society's Five-Step Plan.” 
He appealed to the members to interest 
themselves in recruiting the youth of the 
area so that they may secure training in 
agricultural engineering as a career. The 
new ASAE motion picture “Agricultural 
Engineering — The Profession With a Fu- 
(Continued on page 836) 
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Literature listed below may be obtained 
by writing the manufacturer. 


Fabric Film Sample Packet 

Griffolyn Co., 6813 Dixie Dr., Houston, 
Texas — Fabric film packet with a variety of 
agricultural utilizations, including protec- 
tive covers for silos, machinery, feed 
troughs, and poultry houses. The light, 
flexible material is primarily polyethylene, 
reinforced by interwoven nylon fibres. 


Effluent Resistance Recorder 

LKB Instruments, Inc., 4840 Rugby Ave., 
Washington 14, D.C.— Bulletin 5300-EO1 
gives information on stability, linearity, 
sensitivity, and accuracy of the LKB 5300 
conductolyzer—an instrument for automatic 
resistance measurements of streaming solu- 
tions. 


Packaged Bearings Bulletin 

Tann Bearing Co., 3750 E. Outer Dr., 
Detroit 34, Mich.— A 4-page, 2-color bulle- 
tin, No. B5-60, illustrates and describes 
new line of packaged bearings designed for 
interchangeability with ball bearings in bore 
and shaft requirements. Included are speci- 
fications and life expectancy tables, plus a 
cutaway drawing. 


Torque Flywheel PTO Bulletin 

Transmission Division, Clark Equipment 
Co., P-200, Jackson, Mich.—A 4-page, 4- 
color bulletin, Form No. FT200 describes 
the P-200 flywheel PTO. Dimensions are 
indicated on transverse and longitudinal 
scale drawings, and the unit is illustrated 
by a cutaway photograph and drawing. A 
variety of applications is suggested and de- 
sign features and tips on application are 
included. 


Draintile Testing Machine 

Tester Division, Forney’s Incorporated, 
P.O. Box 310, New Castle, Pa— A 2-page 
data sheet describes the drain and sewer tile 
testing machine for testing the smaller sizes 
of drain and sewer tile—both clay and 
concrete. Also included are dimensions, 
weights, and shipping data. 


Diesel Farm Tractor Brochure 

Kramer-American Corp., Dept. K, 3932 
Wilshire Blvd., Los Angeles 5, Calif.—A 
4-page, illustrated brochure describes the 
technical and operational features of the 
German-made model KLS 140 tractor. Also 
included is information on the air-cooled 
diesel engine, as well as a cutaway drawing 
of the hydraulic lift. 


Conveyor Drives Bulletin 

Maurey Manufacturing Corp., Service 
Division, 2907-23 S. Western Ave., Chi- 
cago 16, Ill—No. FV-1, a 2-page, 2-color 
bulletin, describes and illustrates a steel 
conveyor drive designed for handling bot- 
tles, boxes, crates, cans and containers of 
heavy and light weights. Full dimensional 
and price data are furnished. 


Universal Joint Catalog 

Mechanics Universal Joint Division, 
Borg-Warner Corp., 2020 Harrison Ave., 
Rockford, Ill— Catalog No. J-1960-1 de- 
scribes and illustrates universal joints for 
the agricultural and implement fields. In- 
cluded are engineering data, agricultural 
equipment status for power take-offs, com- 
plete joint specifications, servicing instréc- 
tions, and ordering information. 


Planting Machines Literature 

Heinrich Weiste & Co. GMBH, Siening- 
sen via Soest/Westfalen, Germany—Litera- 
ture on Unimog planter for sugar cane, 
cassava, tobacco, corn, and vegetables and 


Accord line of planting machines and cul- 
tivating equipment. 


Ferrous Forgings Booklet 

American Brake Shoe Co., Department A, 
530 Fifth Ave., New York 36, N. Y.—A 
28-page booklet describes company facilities 
and line of drop, upset, and press forgings. 


Caterpillar Literature 

Caterpillar Tractor Co., Advertising Di- 
vision, Peoria, Ill., offers the following: 

Form No. DO39, an 8-page booklet en- 
titled “Controlled Water Works for You” 
tells what is being done and can be done to 
assure that the maximum benefits can be 
realized from water control in all parts of 
the nation. 

Form No. DO23, an 8-page brochure en- 
titled “Looking Ahead,” discusses the re- 
search and development activities of the 
company’s engineering department, research 


EXTRA 
ENGINE 
on 
TRACTOR? 


LOC 
CLUTCH 


ROCKFORD CLUTCH DIVISION 


1325 EIGHTEENTH AVENUE 


department, product division, and market 
division. 
Rotary Cutter Literature 

E. L. Caldwell & Sons, 3204 Agnes St., 
Corpus Christi, Texas — Literature on com- 


plete line of rotary cutters for brush and 
field crops. 


Soil Improvement Booklet 

Crucible Steel Co. of America, Oliver 
Bldg., Pittsburgh, Pa.— A 20-page, 2-color 
booklet entitled “Soil Improvement with 
Crucible Agricultural Steels.” 


Molded Products Brochure 

The Dayton Rubber Co., Molded Prod- 
ucts Sales Division, Three Rivers, Mich.— 
A 2-color, 6-page brochure describes and 
illustrates molded products — rubber-to- 
metal, molded rubber, rubber-to-fabric, 
mandrel built, and molded urethane. 


Not exactly, but Rockford 
Clutch LOC Power Take-Offs 
are like having an extra engine 
on your tractor for driving 
auxiliary equipment. Operator 
controls machines instantly .. . 
even while on the go. These 
completely independent 
power-links eliminate stopping, 
time consuming delays and 
complicated manipulations. 
Rockford offers an ultra-wide 
range of proven power controls 
and complete engineering 
design service at no cost or 
obligation. Write today 

for illustrated brochure. 


ICKFORD CLUTCHES 


Mis BOKG-WARNER 


Export Sales 


8 -W ! i i 
ROCKFORD, ILLINOIS [EBQMEIND 3°S5. Wabash Chicago, in, 
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New Concept in Manure Spreading 


New Idea Farm Equip. Co., Coldwater, 
Ohio, has developed a separate manure 
spreading unit which can be operated be- 


hind most farm trucks with rear dump flat 
bed box. 

The truck, equipped with an automatic 
hitching mechanism, is quickly coupled to 
the spreader by simply backing into it. 
After the truck is emptied the driver dis- 
connects the spreader by pulling a cable 
release inside the truck cab. The spreader 
remains in the field, ready for the next load. 
As required, it can be towed from place 
to place easily. «: 


New 4-Wheel Drive Tractor-Shovel 


J. I. Case Co., Racine, Wis., has intro- 
duced its biggest, most powerful model in 
its line of 4-wheel drive loaders. Called 


the W-12, the new model reportedly has a 
carry capacity of 9000 lb and a break-out 
capacity of 23,500lb. Features include 
torque converter drive said to automatically 
and instantaneously triple engine output 
torque to meet increasing loads; constant 
mesh transmission that provides speeds from 
0 to 23 mph in forward or reverse through 
three speed ranges; a power transfer dif- 
ferential for all four drive wheels; power 
shift; power steer; and power brakes. 


New Line of Hydraulic Rams 


Owatonna Tool Co., 359 Cedar St., Owa- 
tonna, Minn., has introduced a new line of 
single-cylinder, single-acting hydraulic rams 
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available in nine sizes, from 114g, in. long 
with %-in. stroke, to one 20% in. long 
with 1314-in. stroke. Capacities range from 
2 to 50 tons with maximum working pres- 
sures of 8,650 and 10,000 psi. 


Portable Power Posthole Drill 


The General Equipment Co., Owatonna, 
Minn., has introduced a new portable two- 
man power earth and ice drill. The new 


Tee 
4 : ; 
machine is powered by a 2%4-hp, 2-cycle, 
air-cooled engine with automatic rewind 
starter, straight-in-line drive with balanced 


torque control and centrifugal clutch which 
disengages at idle speeds. 


New Power-Shift 
Track-Type Tractors 


Caterpillar Tractor Co., Peoria, Ill. has 
announced two new track-type tractors 
equipped with power shift transmission. 


ee 


——— 


Model 977H is powered by a new turbo- 
charged diesel engine and is rated at 150 hp. 
The second model is the 755H rated at 100 
hp and is powered by a turbocharged 4- 
cylinder diesel engine. 

Single lever shifting during all phases 
of the work cycle is permitted in both 
models by the new power shift transmission. 
See page 804. The master clutch has been 
eliminated. Operators can choose between 
a high and low work range, each of which 
has two gear speeds forward and reverse. 
Live hydraulic power to the loader. mecha- 
nism is provided by the pump being driven 
directly from the engine flywheel. 


Precision Row-Crop Thinner 


Blackwelder Manufacturing Co., Rio 
Vista, Calif., has announced the develop- 
ment of a new high precision row-crop thin- 
ner. The new unit is designed to cut out 
precise spacings between plants, depending 


on the setting. The design consists of from 
«wo to six ground-driven thinners individu- 
ally suspended on the rear tool bar of a 
tractor. The thinners have only two mov- 
ing parts. Specially-constructed wheels leave 
a completely undisturbed block of soil and 
a plant, while a knife wheel mounted within 
cuts away excess plant growth. 


Drill Designed for Erosion Control 
International Harvester Co., 180 N. 

Michigan Ave., Chicago 1, Ill., has an- 

nounced its new McCormick No. 150 shovel 


press drill, for deep seeding and work in 
heavy trash. Equipped with a 1% bushel 
per foot capacity seed hopper, the new unit's 
shovel-type openers are designed to sow 
seed at moisture level with little disturbance 
to surface cover. The unit reportedly leaves 
a trash-laced ridge that helps trap and hold 
moisture, while reducing soil blowing and 
water erosion. The new drill is available in 
12 and 14-ft sizes with 10 and 14-in. spac- 
ings (10x14, 14x10, 12x14, and 16x 
10). A 1%4-in. square press-wheel gang 
axle helps prevent slippage of the press 
wheels. 


Wrap-Around Window Form 


Rolite Mfg. Inc., Newell and Cambria 
Sts., Lancaster, N. Y., has announced a new 
wrap-around window form designed for 


standard size basement windows. As an 
integral part of the window, the wrap- 
around form and head section provides an 
attractively cased window opening of dur- 
able primed steel. Forms are available in 
sizes to fit poured concrete or block wall 
thicknesses of 7%, 8, 9, 9¥s or 10 in. 


New Series of Center 
Fiange Bearings 


Triangle Mfg. Co., Oshkosh, Wis., has 
introduced a newly-designed series of heavy- 
duty self-aligning center flange bearings. 
Three basic sizes carry either pressed steel 
or cast iron sleeve type bearing ball units. 
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All standard shaft sizes from 2 to 1% in. 
are available, with a choice of oil or grease 
lubrication. Units are interchangeable with 
ball bearing flange units. Bolt holes can 
be varied in size, shape, number or location 
to meet special requirements. 


Moisture Resistant 
Temperature Control 


Fenwal Incorporated, Pleasant St., Ash- 
land, Mass., has developed two new ad- 
justable, moisture-resistant temperature con- 


trols designed for volume applications where 
humidity, condensation and similar environ- 
ments would otherwise cause problems. 
Both units are completely adjustable 
throughout their temperature range, and 
have the fraction-of-a-degree sensitivity. 
Model 17100-161 has a range of 0 to 175 F; 
Model 17100-162 has a range of 0 to 225 F. 


New SP Combine Announced 


Massey-Ferguson Ltd., 915 King St., W., 
Toronto, Ontario, Canada, has announced 
its Super 92 self-propelled combine which 


features six open bottom straw walkers in 
a 48-in. wide walker body. Motion of the 
shaker shoe and the motion of the grain pan 
under the walker are opposed. This fea- 
ture reportedly reduces vibration and breaks 
up blanketing of crop as it moves from pan 
to shoe. Design of the shaker shoe allows 
relatively clean grain to fall on the front 
of the chaffer sieve, a feature said to spread 
the load uniformly, thereby improving eff- 
ciency and reducing grain loss. The unit 
is powered by a 6-cylinder Chrysler indus- 
trial engine, with a rated brake horsepower 
of 75 at 1865 rpm. 


Cane Harvester Features 

Special Design 

J and L Engineering Co., Inc., Jeanerette, 
La., has developed a cane harvesting ma- 
chine that requires only one operator and 
two other men to burn and load the cut 
cane. The machine uses three sharp, even- 
(Continued on page 837) 
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accessory options 


For every production-model Wisconsin Heavy- 
Duty Air-Cooled Engine — 3 through 56 hp. — 
we offer a wide choice of assembly-ready modi- 
fications. These include, among other options: fuel 
and electrical systems, speed-regulation controls, 
power drive, fuel-tanks, and various other options. 


But Wisconsin custom engineering goes beyond 
these options. Where your equipment operating 
and installation conditions require specialized 
engineering, our engineers will work with you to 
meet your needs most satisfactorily. 


Here is a helpful service that can save you devel- 
opment time and experimental cost. More than 
50 years of engine application and production 
experience are at your command. 


Brief us on your power problem in terms of equip- 
ment and operating requirements. You’ll find our 
seasoned counsel helpful and cordially cooperative. 


Write today for Bulletin S-249, with condensed 
“specs” and general data covering the complete 
Wisconsin Engine line. Address: Dept. O-40. 
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ACCESSORY OPTIONS 


FUEL SYSTEM — gasoline, natural 
gas, or LPG (for domestic use) and 
alcohol, kerosene, or No. 1 fuel 
oil (for export). 


ELECTRICAL EQUIPMENT — elec- 
tric starter-generator system or 
electric starter only for all models. 
Solenoid switches and automatic 
choke, for remote or automatic 
Starting, also available. 


HYDRAULIC POWER — all Wiscon- 
sin V4’s can be equipped with 
integrally-mounted hydraulic pump. 


POWER DRIVE—centrifugal clutch; 
over-center clutch; clutch reduc- 
tion or reduction assembly in a 
variety of ratios; adaptor to take 
a spring-loaded clutch; or trans- 
mission-torque converter designs. 


DIRECT DRIVE — special crank- 
shaft extensions are available 
threaded, tapered, splined, special 
diameters and lengths, various 
keys, etc., for close-coupled pumps, 
generators, and other equipment. 


SAFETY DEVICES — low-oil-pres- 
sure cut-off switch for 2- and 4-cyl. 
models, and high-temperature safe- 
ty switch for all models. 


OTHER ACCESSORIES — automo- 
tive and spark-arresting mufflers, 
pre-cleaners, drive pulleys for fly- 
wheel, rewind starters for ACN 
and BKN engines, and others. 


WISCONSIN MOTOR CORPORATION 


MILWAVKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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... With ASAE Sections 
(Continued from page 832) 


ture’”’ was also shown. E. G. McKibben was 
appointed chairman of the Career Activities 
Committee and other committee chairmen 
appointed were: Chester J. Francis, chair- 
man, Professional Registration ; Hajime Ota, 
chairman, Membership Committee; and J. P. 
Schaenzer, chairman, Publicity Committee. 

Lowell E. Campbell, secretary-treasurer 
of the D. C. Council of Engineering and 
Architectural Societies announced that they 
will again sponsor an Engineers, Scientists 
and Architects Day on February 23. It will 
be held at the Presidential Arms with a 
full day’s program. The featured speaker 
will be S. W. Herwald, director of research, 
Westinghouse Electric Corp., Pittsburgh, Pa. 
His subject will be “World Around Us — 
New Materials.” 

A meeting was also held on November 4 
at the Student Union of the University of 
Maryland in the form of a buffet luncheon 
meeting. National President Lloyd W. Hurl- 
but, chairman, agricultural engineering de- 
partment, University of Nebraska, was the 
featured speaker. 


Michigan Section 


The Michigan Section will hold its win- 
ter meeting on February 25 at Hudson's 
Northland, Detroit. 


Pacific Northwest Section 

The Pacific Northwest Section has elected 
the following officers for the year 1961: 
L. R. Swarner, chairman; W. H. Knight, 
chairman-elect; D. E. Kirk, first vice-chair- 
man; D. A. Randall, second vice-chairman ; 
D. L. Bassett, third vice-chairman; Gordon 
Timbers, fourth vice-chairman and chairman 
of student group; and C. H. Pair, secretary- 
treasurer. 


Connecticut Valley Section 
The Connecticut Valley Section has elect- 


ed the following slate of officers for the 
year 1960-61: James H. Whitaker, chair- 


EVENTS CALENDAR 


January 9-13 — International Congress and 
Exposition of the Society of Automotive 
Engineers, Cobo Hall, Detroit, Mich. 
Contact SAE, 485 Lexington Ave., New 
York 17, N. Y., for additional infor- 
mation. 


January 17 — Farm Equipment Institute Pro- 
duction and Marketing Dept., Winter 
Meeting, Dinkler Plaza Hotel, Atlanta, 
Ga. Write to FEI, 608 S. Dearborn St., 
Chicago 5, Ill., for further information. 


February 5-11 — National Electrical Week. 


February 12-16 — National Rural Electric 
Cooperative Assn. Annual Meeting, Dal- 
las, Texas. 

February 13-16—American Society of Heat- 
ing, Refrigerating and Air-Conditioning 
Engineers, Inc. Semiannual Meeting, Con- 
rad Hilton Hotel, Chicago, Ill. Informa- 
tion may be obtained from ASHRAE, 
234 Fifth Ave., New York 1, N. Y. 

February 22-23—Seminar on Automation 
and Numerical Control, Bond Hotel, 
Hartford, Conn. Sponsored by the Ameri- 
can Society of Tool and Manufacturing 
Engineers, 10700 Puritan Ave., Detroit 
38, Mich. 

February 23 — Engineers, Scientists and Ar- 
chitects Day, Presidential Arms Hotel, 
Washington, D.C., sponsored by D. C. 
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man; William J. Good, Jr., senior vice- 
chairman; William H. Collins, junior vice- 
chairman; and Thomas W. Stone, secretary- 
treasurer. 

At 3:00 p.m. on November 30 Section 
members met at the Public House, Stur- 
bridge, Mass., to start a tour of two dairy 
housing systems. The group returned to 
Public House for a 7:00 p.m. dinner meet- 
ing, at which discussions on dairy housing 
were given by Preston Roberts. Robert Ben- 
son, and Kaye Andrews, representing in- 
dustry, education, and farming. 


Adopts Section Seal 

The Florida Section has adopted an offi- 
cial Section seal, which it believes is the 
first of its kind to be adopted by any sec- 


Florida Section 


tion of ASAE. According to A. M. Pettis, 
Section secretary, first use of the new seal 
will be on certificates awarded to past- 
chairmen and perhaps other Section officers 
upon completion Zz their terms of office. 
Authorization to use the seal was made 
possible by the Council of ASAE, upon a 
request from the Florida Section. 


Pacific Coast Section 


The Executive Committee of the Pacific 
Coast Section met at the University of Cali- 
fornia, Riverside, on September 1, at which 
time Section reorganization into Chapters 
was discussed and acted upon. The newly 
formed Chapters of the Pacific Coast Section 
will be defined as: Northern California- 
Western Nevada; Southern California; and 
Arizona. All members of ASAE residing in 
a Chapter area will be members of that 
chapter. Chapter officers and committees 
will be as follows: Chairman, vice-chairman 
and meetings coordinator; secretary-treas- 
urer; committees — Membership, Publicity 
and Promotion, Meetings, and Nominating. 


Council of Engineering and Architectural 
Societies. 


February 28 - March 1— Ninth Annual Na- 
tional Dairy Engineering Conference, 
Michigan State University, East Lansing, 
Mich. Contact Carl W. Hall, Agricul- 
tural Engineering Dept., MSU, East 
Lansing, Mich., for additional informa- 
tion. 


March 2-7 — International Technical Con- 
gress of Agricultural Machinery, Paris, 
France. For information write to: Con- 
gres International Technique du Machin- 
isme Agricole, 19, Rue Jacques Bingen, 
Paris XVII, France. 


March 5-9 — Sixth Annual Gas Turbine 
Conference and Products Show, Shore- 
ham Hotel, Washington, D. C. Spon- 
sored jointly by the Gas Turbine Power 
Division, The American Society of Me- 
chanical Engineers, and the U. S. Depart- 
ment of Defense. For details contact 
ASME, 29 W. 39th St., New York 18, 
N. Y. 

March 7-12—32nd International Machinery 
Show, Paris, France. For additional de- 
tails write to Robert de Wilde, agricul- 
tural attache, 1001 Connecticut Ave., 
N.W., Washington 6, D.C. 

April 17-19— Eighth National Watershed 
Congress, Ramada Inn, Tucson, Ariz. 
Details may be obtained from The Na- 
tional Association of Soil Conservation 
Districts, League City, Texas. 
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A novel get-acquainted idea was used during 
the annual student-staff stag party held recent- 
ly by the Illinois Student Branch of ASAE. 
R. C. Hay, professor of agricultural engineer- 
ing at the University of Illinois, is shown plac- 
ing a pin on the map indicating the “home 
county” of each agricultural engineering stu- 
dent as he introduced himself 


The officers and nominating committee will 
be elected by the Chapter and the other 
committees appointed by the Chapter chair- 
man. The first slate of officers for each 
chapter will be appointed by the Section 
chairman, and the first nominating com- 
mittee will be appointed by the Chapter 
chairman. The officers will serve for one 
year, corresponding with the period between 
annual Section meetings. Chapter chairmen 
will be members of the Section Executive 
Committee and chairmen of Chapter com- 
mittees will be members of corresponding 
Section committee. 


April 17-21 — American Welding Society 
42nd Annual Convention, Commodore 
Hotel, 42nd St., New York, N. Y. For 
further details write to Information Cen- 
ter, AWS, 33 W. 39th St., New York 
18, N. Y. 


April 20-22 — 76th Annual Convention of 
the Illinois Society of Professional Engi- 
neers, Peoria, Ill. Information may be ob- 
tained from ISPE, 1108 East London Ave., 
Peoria, Ill. 


June — First International Conference on 
the Mechanics of Soil-Vehicle Systems, 
Turin, Italy. For further information 
write to: M. G. Bekker, national secre- 
tary for the Conference, U.S. Army Ord- 
nance Tank-Automotive Command, 1501 
Beard, Detroit 9, Mich. 


June 9-17 — European Congress of Chemical 
Engineering and ACHEMA Congress, 
Frankfurt am Main. Information is avail- 
able from DECHEMA, Frankfurt am 
Main 7, Postfach. 


June 11-15 — American Society of Mechan- 
ical Engineers Summer Annual Meeting, 
Statler-Hilton Hotel, Los Angeles, Calif. 
Contact ASME headquarters, 29 W. 39th 
St., New York 18, N. Y., for information. 


June 25-30 — American Society for Testing eae 
Materials Annual Meeting, Chalfonte- ui 
Haddon Hall, Atlantic City, N. J. Write 
to ASTM headquarters, 1916 Race St., 
Philadelphia 3, Pa., for information. 
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. . » New Products 
(Continued from page 835) 


wearing rotary blades, and reportedly is 
able to harvest the cane without splitting the 
stubble or choking the machine. An ad- 
justable, convex blade, 32 in. in diameter, is 
rotated by a chain drive at the bottom of 
the machine to cut the cane just below the 
ground level. Twin rotary blades, 18 in. in 
diameter, at the top of the harvester are 
chain driven to cut the cane tops. In order 
to maintain quality performance it is re- 
ported that the blades, constructed from a 
special steel plate, are machined on a ver- 
tical lathe to provide a cutting face which 
is then hardened with a tungsten carbide 
surface. 


New Seal Material Announced 


Armstrong Cork Co., Industrial Division, 
Lancaster, Pa., has developed a new gasket- 
ing material for use in hot oil applications. 
The new material designated NO784 is a 
special Buna N rubber compound that per- 
forms in oil up to 350 F. Applications re- 
ported for the new material are transmission 
seals and oil seals. 


New Forged One-Piece Guard 


Buchanan Steel Products Corp., Buchanan, 
Mich., has developed a new heat-treated, 
forged-steel work guard. Being of one- 


piece design, the guard has a self-contained 
serrated edge ledger surface forged in, 
thereby eliminating a ledger plate. The 
company reports that at present the unit is 
being manufactured for the Oliver Corp. 


Stamped Universal Joints 


Chain Belt Co., Agricultural Chain Div., 
13943 Park Ave., Dolton, Ill., has intro- 
duced a new plain-bearing stamped uni- 


a “ 


af 


versal joint designed for agricultural imple- 
ment drives. The new joint is made en- 
tirely of heat-treated stampings and is suit- 
able for light duty PTO drives and inter- 
mittent service. 

Double assemblies can be furnished with 
integral safety shields mounted on nylon 
bearings. These joints are also available as 
single assemblies with bore and keyway to 
customers’ requirements. 


000 bushels of corn per day 


...easy pickings for the John Deere 
equipped with 


DIAMOND Staines 
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DIAMOND 

Roller Chains 

transmit power, 

synchronize 

multiple shaft 

movements in 

John Deere’s “410” 

4-Row Corn Attachment 

... Shown above on the John Deere 
95 HI-LO Self-Propelled Combine. 


For more than 70 years manufacturers of farm 
machinery have recognized the dependability and operating 
economy of D1AMonp Roller Chain. Its ready adaptability 
to a wide range of multiple shaft movements and center 
distances helps simplify design problems. For the equipment 
buyer, D1amMonp’s great reserve strength and long life 
minimize downtime, maintenance and replacement costs. 

D1amonD Engineering Service is available to you. Write 
to the Sales Engineering Department, giving full details. 


DIAMOND CHAIN COMPANY, INC., A Subsidiary of American Steel Foundries 


Dept. 616 + 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors in 
All Principal Cities 


DIAMOND 


ROLLER 


CHAINS 
® 
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The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution iisted with each. 


A Survey on Methods of Picking Olives 
for Pickling and for Oil, by Meir Bensous- 
san and Gabriel Garbi. The Israel Institute 
of Productivity, 22, Harakevet St., Citrus 
House, Tel-Aviv, Israel. 
Safety Zone Within Your Home. Struc- 
tural Clay Products Institute 1520 18th St., 
N. W., Washington 6, D. C. 
Farm Buildings Association Report of the 
Fourth Winter Conference (1959) and the 
Fourth Annual Conference (1960). Farm 
Buildings Association, Westfield, Braun- 
ston, Oakham, Rutland, England. 
The following bulletins are available 
from the National Institute of Agricultural 
Engineering, Wrest Park, Silsoe, Bedford- 
shire, England. 
Supplementary List of Publications, May, 
1960. 

Agricultural and Horticultural Engineer- 
ing Abstracts.. Vol. X, 1959, and Vol. 
XI, 1960. Published quarterly. 


Reports on Tests of — 


Nuffield Universal Model 3 DL Diesel 
Tractor. January, 1960. No. 242. 
Nuffield Universal Model 3 DL Diesel 
Tractor. January, 1960. No. 243. 


Single and tandem 


to 12,000 Ibs. 
capacity 


Nuffield Universal Four Diesel Tractor. 
January, 1960. No. 244. 


Alvan Blanch 8/10-CWT Meal Mixer. 
January, 1960. No. 245. 

Fordson Power Major Diesel Tractor. 
February, 1960. No. 246. 

“Gloster” Forage Harvester (in-line rear- 
delivery model). October, 1959. No. 
247. 

Huggan “Waterboy” Irrigation Equip- 
ment. February, 1960. No. 248. 
Nuffield Universal Four Diesel Tractor. 

January, 1960. No. 249. 

Nuffield Universal Model 3 DL Diesel 
Tractor. January, 1960. No. 250. 

Pirelli 11-28 “Cinturato”’ Tractor Tyre. 
December, 1958. No. 251. 

Blanch-Bettison 2BX Grain Drier, Jan- 
uary, 1960. No. 252. 

McCormick International Farmall B-450 
Diesel Tractor. March, 1960. No. 253. 

Penney and Porter Series Il 5/21 Grain 
Drier. March, 1960. No. 254. 

Bomford Reversible Plough. May, 1960. 
No. 255. 


Fisher Humphries "Superfurrow’’ Mounted 
3-Furrow Plough. May, 1960. No. 
256. 


David Brown 950 Implematic Livedrive 
Diesel Tractor with 13-28 tires. Janu- 
ary-February, 1960. No. 257/BS. 

David Brown 950 Implematic Livedrive 
Diesel Tractor with 11-32 tires. Janu- 
ary-February, 1960. No. 258/BS. 


The following bulletins are available 
from the Agricultural Machinery Admin- 
istration, Province of Saskatchewan, Dept. 
of Agriculture, 7th and Hamilton, Regina, 
Sask., Canada: 


se 


to 20,000 Ibs. 
capacity. 


SACKS. 
21 models for 
mobile homes, 
Industrial, Farm 
& Boat Trailers. 


Write for further information 
Ask for Catalog 38-S 


WISCONSIN 


AGRICULTURAL ENGINEERING * DECEMBER * 


Reports on Tests of — 


McCormick No. 163 Self-Propelled Wind- 
rower. May, 1960. No. 759. 

Du-Al Windrower Swather. June, 1960. 
No. 859. 

Owatonna Model "D” Windrower. May, 
1960. No. 959. 


Renn No. 24 Grain Roller. July, 1960. 
No. 1059. 


Peerless 601°" Grain Roller and Mixer 
Combination. July, 1960. No. 1159. 
Automatic No. 400 Grain Roller. July, 

1960. No. 1259. 


Electric House Heating, REA Bulletin 
142-1. September, 1960. Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. Price, 20 
cents. 


Science in the Americas. 1959. Papers 
presented at Science Section of the 7th Na- 
tional Conference of the U.S. National 
Commission for UNESCO. National Acad- 
emy of Sciences, 2101 Constitution Ave., 
Washington 25, D. C. 


The following bulletins 
from Michigan Agricultural 
Station, 
Lansing: 

Unloading Soft-Fleshed Fruit From Bulk 
Boxes, by I. J. Pflug and D. H. Dewey. 
Article 43-15, August 1960. Reprinted 
from the Quarterly Bulletin, Vol. 43, 
No. 1, pages 132-141. 

Storage of High Moisture Corn in Up- 
right Silos and Its Feeding, by C. A. 
Lassiter, J. S. Boyd, and E. J. Benne. 
Article 43-6. August 1960. Reprinted 
from the Quarterly Bulletin, Vol. 43, 
No. 1, pages 58-66. 


are available 
_ Experiment 
Michigan State University, East 


The following bulletins are available 
from the Ontario Department of Agricul- 
ture, Parliament Buildings, Toronto, On- 
tario, Canada: 

Farm Drainage Assistance. Publication 4. 

Revised July 1960. 

Irrigation Practices for Ontario. Pub- 
lication 176. Revised August 1960. 
Farm Drainage. Publication 501. Revised 

June 1960. 
Drainage Guide for Ontario. 
tion 29. September 1960. 


Publica- 


A Bibliography of Farm Buildings Re- 
search, 1945-1958 — Part Ill, Buildings for 
Poultry. Published 1960. Agricultural Re- 
search Council, Cunard Bldg., 15, Regent 
St., London, $.W.I., England. Price, 4/6d, 
by post 4/11d. 


Pelleted Feeds: Effect of Hull and Fiber 
on Gain and Efficiency of Swine, by W. E. 
Dinusson, P. A. Nystuen, D. W. Bolin, 
and C. N. Haugse. Research Report No. 2. 
September 1960. North Dakota Agricul- 
tural Experiniént Station, Fargo, N. D. 

Harvesting Grain Sorghum, by J. B. 
Kelley, C. K. Kline, and Woodrow Coots. 
Leaflet 237. University of Kentucky, Coop- 
erative Extension Service, Lexington, Ky. 

How Kentucky Rural Electric Coopera- 
tives Are Controlled, by Wendell C. Bink- 
ley and Eldon D. Smith. Circular 571. 
University of Kentucky, Agricultural Ex- 
periment Station, Lexington, Ky. 


Ultrasonic Welding. American Welding 
Society, 33 W. 39th St., New York 18, 
N. Y. Price, $1.50. 


Correlation of Climatological Data with 
Water Requirement of Crops, by W. O. 
Pruitt. 1959-60 Annual Report. Published 
September 1960. Department of Irrigation, 
University of California, Davis. 


(Continued on page 843) 
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{ FREE LITERATURE f 


Tell me more about how | can get my share of f 
the conservation business. Send literature on: 


(J “Small watershed program is paying off” 


: a Name 
CL) “Problem acres ... or profit acres? = 
C “New work-styled Dé” RIS SCORER ie SOROS oe Pea ROME Fe em : 
O Oe ee ee ee ee a 
, pee? ne: OT ete a an di P 
‘ + verabtiee he. au ee! * a =.= 


i> * 
¢ ta. oe ie 


here’s the tractor to 


help you get your 
In just 15 years — by 1975 — our population will 
increase almost 55 million. And before that day share of the work 


arrives, we'd better be ready with more food, 
more water, more homes and all the other essen- 
tials of life! 

Your part of the program is already gaining mo- 
mentum. S.C.S. specialists report that “There are 
watershed jobs for all contractors who want them.” 

To capitalize on this opportunity, you'll need 
good equipment — for example, the new Cat D6B 
Tractor illustrated here. It has the versatility, 
power, compactness, ruggedness and ease of 
transportation necessary for farm conservation 
work. It’s more productive than ever with 25% 
more lugging ability * New integral hydraulic 
system (optional) * New ease of operation ¢ neheat Wik neces. Meckit nig a ate 
Exclusive Cat oil clutch provides up to 2,000 pone eulen, Wine pg building al. He cog “The D6B 
hours of adjustment-free operation ¢ Lifetime has abundant power; does more work and handles easier than my for- 
Lubricated Rollers need no further lubrication mer D6. | bought the new one on the strength of my old Dé’s record.” 
until rebuilt ¢ Dry-type air cleaner that removes 


at least 99.8% of the total air-borne dirt ¢ CATE fe | LLAR 


Hydraulic track adjusters (optional). Coterpilior ond Cot ore Registered Tredemarks of Cotepillar Tractor Co. 
Now’s the time to see how well the new D6B 
can help you get your share of conservation work. 
See it in action at your Caterpillar Dealer. 
Caterpillar Tractor Co., 
General Offices, Peoria, Illinois, U.S.A. 


alu 
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Handbook of Business Mathematics, 
by William R. Minrath. Cloth. 6x 9% in. 
xii + 658 pages. Illustrated and indexed. 
Published by D. Van Nostrand Co., Inc., 
120 Alexander St., Princeton, N. J. $9.85. 


Methods for application of mathematics 
in solving practical business problems are 
presented in this book which has been 
organized both for reference and for study. 


The first section of the book presents the 
basic mathematical concepts and methods 
that are required in business mathematics. 
The second part deals with the methods of 
business mathematics—those computations 
that enter, to a greater or less degree, into 
the everyday operation of practically every 
business. The third section is devoted to 
the more specific applications, in such fields 
as real estate, stocks and bonds, insurance 
and instalment loans. This third section 
also contains chapters dealing with cal- 
culating machines and computers, as well 
as the subjects of operations research and 
the theory of games in their specific appli- 
cation to business problems. 


Transformers and Generators for 
Power Systems, by R. Langlois-Berthelot. 
Cloth. 54x8% in. 541 pages. Illustrated 
and indexed. Published by Philosophical 


MOLDED FIBER GLASS 


w: " eam 
 fightweight... — 


rust-proof... — 


wae corrosion-resistant Til 


Ideal for many farm uses, this 200-gallon tank is tops for 
use as a spray tank, portable water tank or storage tank. 

It fits standard spray units, is unaffected by many chemi- 
cals including most insecticides and liquid fertilizers, and 
will outlast metal tanks many times over. It costs considerably 


less than stainless steel. 


Lightweight, exceptionally strong, easy to handle, easy 
to clean, this tough, translucent MOLDED FIBER GLASS tank 


withstands very hard usage. 


Specifications: 200-gallon capacity; 5834” length; 32” diameter; 
55 pounds. (Special sizes and shapes molded to your specifications.) 

Available for immediate delivery, assembled or knocked-down. 
Special quantity discounts. Write today for detailed information. 


MOLDED FIBER GLASS BODY COMPANY 


4645 Benefit Avenue ° 


Ashtabula, Ohio 


One of the affiliated Molded Fiber Glass Companies, 
world’s largest producers of fiber glass reinforced plastic. 


Library, Inc., 15 E. 40th St., New York 16, 
N. Y. $12.00. 

This book was written for the engineer- 
ing student who has a genuine knowledge 
of physics, for the engineer concerned with 
design and manufacture, and for the operat- 
ing engineer. The text is divided into two 
parts; the first part dealing with the trans- 
former and the second with the synchronous 
machine. A feature included as one of the 
appendices is a complete survey of the 
articles referring to the subject that have 
appeared in British, American, and French 
engineering journals, opening up a variety 
of problems and portraying the great 
progress made in the last few years. 


Engineering Mathematics, by J. Blakey 
and M. Hutton. Cloth. 5% x 8% in. 603 
pages. Indexed. Published by Philosophical 
Library, Inc., 15 E. 40th St., New York 16, 
N. Y. $10.00. 

This book should cover the mathematics 
needed for a degree in engineering at most 
universities. It is based on Dr. Blakey's 
book, “University Mathematics’. The more 
theoretical chapters have been removed and 
replaced by chapters on numerical solution 
of equations, statistics, relaxation methods, 
and Laplace transformations. 


Biological and Chemical Control of 
Plant and Animal Pests, edited by L. P. 
Reitz. Cloth. 6x9¥% in. xii + 273 pages. 
Illustrated and indexed. Published by 
American Association for the Advancement 
of Science, 1515 Massachusetts Ave., N.W., 
Washington 5, D. C. $5.75. 


This book is a symposium presented at 
the 1957 meeting of Section O (Agricul- 
ture) of the American Association for the 
Advancement of Science. It discusses just 
how much has been accomplished, some of 
the consequences, and some hint of what 
more may be done with control measures of 
plant and animal pests through chemical 
and biological means. Part I is concerned 
largely with the stake every citizen has in 
pest control; Part II relates recent develop- 
ments and concepts about chemicals, how 
they are transported, how they kill, and 
their potential both for plant and animal 
health, and for eliminating or reducing un- 
desirable forms of life; Part III is on bio- 
logical control of pests. 


Water and Agriculture, edited by Roy 
D. Hockensmith. Cloth. 6x 9% in. viii + 
198 pages. Illustrated and indexed. Pub- 
lished by American Association for the Ad- 
vancement of Science, 1515 Massachusetts 
Ave., N.W., Washington 5, D. C. $5.00. 


This book is a symposium presented at 
the 1958 meeting of Section O (Agricul- 
ture) of the American Association for the 
Advancement of Science, the American So- 
ciety of Agricultural Engineers being one of 
several cosponsors. The subject matter deals 
with water and agriculture. Hence, it does 
not include those aspects of water that deal 
solely with hydroelectric power, navigation, 
industrial uses, recreation, and pollution. 
In some of the papers, however, these 
phases of water are touched on, but only 
as they are closely associated with water for 
agricultural uses or as agricultural use of 
water and land affect these other uses. The 
papers in Part I deal with water for the 
future; those in Part II discuss water 
sources; those in Part III are concerned 
with water planning and use; and those in 
Part IV illustrate methods and techniques 
of water control. 


Milk Production and Processing, by 
Henry F. Judkins and Harry A. Keener. 
Cloth. 6x9% in. vii + 452 pages. Illus- 
trated and indexed. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y. 
$7.95. (Continued on page 843) 
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with the 
Lincoln Multi-Luber System 


ASSURES FULL DAYLIGHT SERVICE PRODUCTIVITY 


Design with Lincoln’s Multi-Luber System as an integral part of your farm machinery 
and provide more daylight production hours in the field for your customers, as well as 
immediate selling impact. Lincoln’s Multi-Luber System offers unequalled protection for 
bearings, provides precision lubricant-application control, and eliminates the hit-and-miss 
uncertainties of time-consuming lubrication with grease gun. 


Operation is simple and automatic 


VACUUM-OPERATED Lincoln’s Multi-Luber System permits lubrication while 
on self-propelled or machine is operating. Vacuum-type Systems are actuated 
engine-powered machines simply by pushing a button on the implement dash panel; 
manual-type systems are actuated by pushing a conveniently 
located knob. 


tor — are 
= A 


a 


LINCOLN-ENGINEERED SPECIFICALLY FOR FARM IMPLEMENTS 


Lincoln’s Multi-Luber Systems are designed to last the life of 
your original equipment, resist the effects of dust, mud, and 
rugged operating conditions. Lubricant handling, measuring 
and injection into the feed lines take place at the pumping 


MANUALLY-OPERATED unit—ne complex devices or gadgets spread out over your 
on attachments, pull-type machine. Each bearing or vital point has its own lubricant 
or mounted machines feed line—-yet an entire lubrication cycle takes only seconds! 


Lubricant is fed at high pressure to offset back pressure from 
bearings. Positive displacement of lubricant assures proper 
lubrication of loosely-fit bearings, open chains and 

tight bearings. 


LINCOLN ENGINEERING CO. 
5702-6 Natural Bridge Ave. 
St. Lovis 20, Mo. 


Please send my copy of Catalog No. 811R giving complete 
specifications on Lincoln Multi-Luber Systems. Also, Booklet 
of typical engineers’ questions and answers about the 


Coast-to-Coast ane aot Service 
through 16 Branch Offices and 
Leading Industrial Distributors MAIL THIS 


COUPON 
TODAY! 


Multi-Luber. 
ee Name F mS ee 
LINCOLN ENGINEERING COMPANY Company Soe Rene ener v= 
Division of The McNeil! Machine & Enginevring Co. Address ee a D a e 
St. Loule 26, Missour! , City an Stote__ 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING indi- 
cated. “Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this bulletin, 
request form for Personnel Service listing. 


Positions Open — July — O-245-623, 256-624. 
August — O-270-625. September — O-271-626, 
303-627, 303-628, 303-629, 303-630, 273-631, 
284-632, 309-634. October — O-318-636, 320-637, 
322-638, 322-639, 322-640, 325-642, 326-643, 
Fos ory 347-645. November—O-372-646, 392-647, 


Positions Wanted — July — W-221-53, 252-57, 
253-58, 254-59, 257-60. August — W-263-61, 
264-62. September — W-274-65, 281-66, 282-67, 
283-68, 294-70, 287-73, 297-74, 300-75. October 
— W-305-76, 314-77, 323-78, 328-79. November— 
W-337-80, 377-81, 367-82, 379-83, 365-84, 383-85, 
376-86, 355-87, 394-88. 


NEW POSITIONS OPEN 


Sales and Service Engineer for area promo- 
tion and market management with established 
manufacturer of grain driers, fruit and vegetable 
packing house machinery, and bulk handling 
equipment. Location Midwest after 6 to 12 
months at company headquarters in East. Age 
25-35. Agricultural engineering degree preferred. 
Sales training and experience with farm equip- 
ment manufacturer or sales Organization. Per- 
sonable and vocal individual who would find 
non-routine problems stimulzting. Able to com- 
municate with top management and production 
superintendent. Should like travel and be pre- 
pared to spend half time in territory. Growth- 
minded company with maximum opportunity in 
Midwest for next five years. Could advance to 
management of sales region and general man- 
agement. Salary $5000-7000 base plus expenses, 
incentive and profit sharing. O-407-649 


Chief Dairy Engineer to head dairy engineer- 
ing department with responsibility for design 
and development of milking machines, pipeline 
systems, and auxiliary equipment for dairy 
farms. Established dairy equipment manufac- 
turer in Midwest. BSAE or equivalent. Experi- 
ence in design and development of any equip- 
ment requiring sanitary approval. Creative and 
otherwise effective in commercial engineering. 
Unusual opportunity for creative engineer with 
aggressive organization. Salary open. O-427-650 


Project Engineer for basic tractor develop- 
ment group with major full line farm equipment 
manufacturer in Midwest. Age 32-45. BSAE or 
BSME. Graduate training desirable. Farm or 
industrial tractor design and engineering super- 
visory experience four or more years. Mature, 
alert and able to supervise others. Could ad- 
vance to chief project engineer. Salary $12,000 
minimum. O-425-651 


Agricultural Engineer (assistant instructor) for 
teaching and research in power and machinery 
and in agricultural processing, while working on 
MS degree in Eastern land grant university and 
experiment station. BSAE or equivalent with 
better than average grades. Sincere interest in 
research and desire to earn an MS degree. Small 
cooperative department staff. Salary $4524, one 
month vacation. O-429-652 


Agricultural Engineer for teaching and engi- 
neering consultant on agricultural research build- 
ings and other facilities. South central land 
grant university and experiment station. BSAE 
required. MSAE preferred. Must work well 
with people. Design problems shared with 
another consulting engineer. Excellent oppor- 
tunity for advancement. Salary open. O-388-653 


NEW POSITIONS WANTED 


Farm Power Specialist for sales or service in 
power and machinery, or electrification with 
manufacturer, distributor or trade association. 
Any location. Married. Age 30. No disability. 
BSA, with major in farm mechanics, 1952, Ohio 
State University. Farm background. Custom 
hay baling experience before graduation. With 
an electric utility since 1952 in field work with 
farmers and farm electrical equipment dealers 
to 1957. Since 1957, in development, coordina- 
tion, and evaluation of farm sales program. 
Available on 30 days notice. Salary open. 
W-420-89 


Agricultural Engineer for sales and _ service 
on basis of representing additional products in 
Northeast or export trade. Married. Age 33. 
No disability. BSAE, 1950, Kansas State Uni- 
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versity. With SCS 5 years in drainage, irriga- 
tion, and flood control. Since, self employed 
food broker. Pay basis, commission on sales. 
W-419-90 


Agricultural Engineer for design, development, 
or research in power and machinery or farm 
structures with experiment station or consultant. 
Any location. Married. Age 23. No disability. 
BSAE, 1959, Iowa State University. Farm back- 
ground. Active commissioned service with Army 
Corps of Engineers 6 mo., as maintenance officer 
in heavy equipment company, with supervision 
o up to 50 men. Several months with manu- 
facturer in design and research on crop driers. 
Available on reasonable notice. Salary open. 
W-415-91 


Agricultural Engineer for design, development, 
or research in power and machinery with manu- 
facturer, processor, or consultant. Any location. 
Married. Age 38. No disability. BSAE, 1949 
University of Minnesota. War non-commissione 
service as aviation mechanic and aviation me- 
chanics school instructor over 4 years. Product 
planning and market research 6 years. Chief en- 
gineer of small company 4 years. Chief engi- 
neer of medium sized company 8 months. Avail- 
oe reasonable notice. Salary open. W- 


Agricultural Engineer for design, develop- 
ment, research, sales, service, writing or man- 
agement, in power and machinery, farm struc- 
tures, or product processing with industry or 
federal agency. Any location. Married. Age 
33. No disability. BSAE, 1951, South Dakota 
State College. Farm background. Instructor 
part time one year. Supervisor of service and 
education for farm equipment factory 4 years. 
Project engineer 4 years on development of new 
machines. Chief engineer 2 years on develop- 
ment of farm equipment. Naval enlisted service 
2 years as aviation electronics technician mate 
2C. Available Feb. 1, 196:. Salary $13,000. 
W-412-93 


' MEMBERSHIP 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Andersen, Peter B.— Dev. engr., product dev. 
dept., Deere & Co., Moline, Ill. 

Burton, John R. — Lecturer in civil eng., The 
University of New South Wales, Austral- 
ia (Mail) 4906 Enfield Ave., Encino, 
Calif. 

Correia, Joseph F.— Lecturer in agr. eng., 
University of Rajasthan, India, c/o Agr. 
eng. dept., Ohio State University, Colum- 
bus, Ohio 

Cox, Al F. — Tech. serv. rep., Southern Nit- 
rogen Co., Inc., P.O. Box 246, Savannah, 
Georgia 

Dalenberg, William R. — Asst. mgr. of eng., 
Farm Equip. Res. and Eng. Center, Inter- 
national Harvester Co., 7 So. 600 County 
Line Rd., Hinsdale, Ill. 

Grierson, William — Assoc. chemist, Citrus 
Experiment Sta., Lake Alfred, Fla. 

Hensley, Glenn S.— Editor and gen. mgr., 
Farm and Power Equipment Magazine, 
2340 Hampton Ave., St. Louis 10, Mo. 

Hunt, Thomas E., Jr.— (With the U.S. Army) 
(Mail) 206 Hallbrook Dr., Clarksville, 
Tenn. 

Hutter, Gohl E.— Chief engr., Finco, Inc., 
535 Rathbone Ave., Aurora, Ill. 

Jacobson, Bernhard — Chief engr., Universal 
Hoist Co. (Mail) 158 Summit Dr., Ce- 
dar Falls, lowa 


Janssen, Gail E. — Farm elecn. advisor, Wis- 
consin Public Service Corp. (Mail) 2303 
Basten St., Green Bay, Wis. 

Kassis, Anees Hanna — Laboratory technician 
(Mail) 98 Poplar St., Carteret, N. J. 
McDonald, Clifford T. — Sales engr., Lincoln 
Engineering Co. (Mail) 2311 Olympia 

Dr., Bettendorf, Iowa 

Moore, Robert M. — President, Moore Farm 

Building Co., Box 92, Charleston, III. 


Pinney, Stephen G. — Structural engr., The 
Champion Co. (Mail) 76 Clinton St., 
Glastonbury, Conn. 


Raisanen, Niilo A. A.—Farm structures engr., 
Lester’s Inc. (Mail) Box 376, Lester 
Prairie, Minn. 

Rogers, James $.— Agr. engr., Southern 
Piedmont Soil Conserv. Field  Sta., 
(SWCRD, ARS), USDA, P.O. Box 33, 
Watkinsville, Ga. 

Ronning, Richard L.—Proj. engr., alfalfa div., 
Archer-Daniels-Midland Co. (Mail) P.O. 
Box 356, Kansas City 41, Mo. 


Salter, Emery J.— Admin. trainee, agr. credit 
dept., Security First National Bank 
(Mail) 3319 Avalon St., Riverside, Calif. 


Steadman, Charles W. — Agr. engr., Missis- 
sippi Board of Water Commissioners 
(Mail) 1905 Aztec Dr., Jackson, Miss. 

Stegman, Earl C.—Instr., agr. eng. dept., 
Michigan State University, East Lansing, 
Mich. 

Sunvold, Wesley D.— Power use advisor, 
Minnesota Valley Co-op. Light and Power 
Assn., 501 S. First St., Montevideo, Minn. 

Whalen, Michael J.— Proj. engr., Dempster 
Mill Mfg. Co. (Mail) 1409 Washington 
St., Beatrice, Nebr. 


TRANSFER OF MEMBERSHIP 


Beebe, James R. — Sr. proj. engr., New Idea 
Div., Avco Corp. (Mail) 929 Chestnut 
St., Celina, Ohio (Associate Member to 
Member ) 


Decker, Martin — Res. engr., agr. eng. dept., 
Seaton Hall, Kansas State University, 


Manhattan, Kans. (Associate Member to 
Member) 


Drury, Liston N.— Agr. engr., ARS, USDA 
(Mail) Barrow Hall, University of Geor- 
gia, Athens (Associate Member to Mem- 
ber) 

Hazen, Thamon — Prof. of agr. eng., agr. 
eng. dept., Iowa State University, Ames, 
Iowa (Associate Member to Member) 

Owens, Charles D. — Agr. engr., farm elecn. 
branch, (AERD, ARS) USDA (Mail) 
University of Arizona, Tucson, Ariz. 
(Associate Member to Member) 


Smyth, Henry J. W.— Mech. demonstrator, 
Ministry of Agr., Samaru, Zaria, Nigeria 
(Affiliate to Associate Member) 


STUDENT MEMBER TRANSFERS 

Bock, Gordon E.—( University of Minnesota) 
1406 7th S.E., Minneapolis 14, Minn. 

Enix, Clayton L.— (Colorado State Univer- 
sity) Des. engr., implement advanced 
eng. dept., International Harvester Co. 
(Mail) R.R. 1, W. Main, Batavia, IIl. 

King, James E.— (New Mexico State Uni- 
versity) Box 574, University Park, N. M. 

Reese, James A.—( University of Minnesota) 
210 — 1378 E. Maynard Dr., St. Paul, 
Minn. 

Sullavan, John N.— (Auburn University) 
1429 Hueytown Rd., Bessemer, Ala. 

von Bernuth, Richard J.-— (Colorado State 
University) Field test engr., Res. and 
Eng. Center, International Harvester Co. 
(Mail) R.R. 1, W. Main St., Batavia, Ill. 

Winzer, David C.— (University of Minne- 
sota) Heron Lake, Minn. 
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... New Books 
(Continued from page 840) 


This book has been designed to meet the 
requirements of an orientation course in 
dairying, and while the material is broad 
enough to prepare the student for advanced 
work in dairy science, it is also informa- 
tive enough to be of use to the reader who 
never takes another dairy course. The more 
important phases of milk production and 
processing are covered, including; The gen- 
eral scope of the industry; the essentials of 
a successful dairy farm operation; the com- 
position of milk and its secretion; the es- 
sentials of herd management, the testing of 
milk for chemical and sanitary quality; the 
processing of various dairy products; and 
the nutritive value of dairy products. Major 
points in each chapter are covered by ques- 
tions, and practical problems are also given, 
that reflect situations the student will en- 
counter in the field. 


NEW FILM RELEASES 


The following two films are available 
from Hobart Welding School, Box EW-213, 
Troy, Ohio: 

Arc Welding Electrode Selection. 16 
mm. 24 min. Color and sound. This film 
shows the basic factors to consider in the 
selection of arc welding electrodes. 

From Sea Sands to Better Welding. 
16mm. This film shows the actual mining 
and refining of the minerals used as weld- 
ing electrode coating ingredients. 


The two following filmstrips are available 
from Successful Farming, Meredith Pub- 
lishing Co., Des Moines 3, lowa: 


Materials-Handling — Newest Farm 
Science. The Basics of materials handling 
in a 71-frame black and white filmstrip with 
sound commentary. 

Materials Handling Systems for Prof- 
itable Farming. 60-frame black and white 
filmstrip with sound commentary shows 
system application of materals handling 
principles and techniques. 


. . . New Bulletins 
(Continued from page 838) 


The following bulletins are available 
from the Institute for Land and Water Man- 
agement, Wageningen, The Netherlands: 

Indirect Evidence for Transcurrent Fault- 

ing and Some Examples From New 
Zealand and the Netherlands, by N. A. 
De Ridder and G. J. Lensen. Technical 
Bulletin 15. 1960. 


Growth and Water Relations of Tomato 
—2. Technical Bulletin 16. 1960. 

Size and Shape of Sub-divisions in Drain- 
age Areas, by W. C. Visser. Technical 
Bulletin 17. 1960. 


Drainage of the Polder Districts in the 
Netherlands, by J. Wesseling and J. A. 
Van't Leven. Technical Bulletin 18. 
1960. 


A Priority Scheme for Dutch Land Con- 
solidation Projects. Publication 6. Interna- 
tional Institute for Land Reclamation and 
Improvement, Postbus 45, Wageningen, 
Holland. 


The following bulletins are available from 
the Canada Department of Agriculture, 
Ottawa, Ontario, Canada: 

An Electronic Seed Counter, by C. H. 
Goulden and W. J. Mason. Reprinted 
from Canadian Journal of Plant Science 
38:84-87, January 1958. 


A Small Barley De-Awner, by J. G. 
Kemp, A. E. Hannah, and W. Kalb- 
fleisch. Reprinted from Canadian Jour- 
nal of Plant Science 39: 241-245, April 
1959. 


A Photoelectric Device for Measurement 
of Leaf Areas, by L. S. Donovan, A. I. 
Magee, and W. Kalbfleisch. Reprinted 
from Canadian Journal of Plant Science 
38:490-494, October 1958. 


U. S. Commercial Standard for Douglas 
Fir Plywood, CS 45-60. Effective date from 
November 14, 1960. Douglas Fir Plywood 
Association, 1119 A St., Tacoma 2, Wash. 


Irrigation of Snap Beans Grown for Seed 
in Idaho, by Galen McMaster, Marshall Le- 
Baron, G. L. Corey, Leslie R. Hawthorn, 
and Vivian K. Toole. Bulletin 336. Sep- 
tember 1960. University of Idaho, College 
of Agriculture, Moscow. 


Principles of Tobacco Irrigation, by J. N. 
Jones, Jr., G. N. Sparrow, and J. D. Miles. 
Agriculture Information Bulletin No. 228. 
August 1960. Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Price, 10 cents. 


Russian-English Scientific and Technical 
Dictionaries: A Survey. 1960. A. F. Hub- 
bell, Professor, Gallatin House, New York 
University, New York 3, N. Y. Price, 40 
cents (U. S. stamps or coin or UNESCO 
coupons). 


Engineering Faculty Recruitment, De- 
velopment, and Utilization. Report of the 
Committee on the Development of Engi- 
neering Faculties of the American Society 
for Engineering Education. Reprinted from 
the Journal of Engineering Education, Vol. 
50, No. 9, May 1960. The American So- 
ciety for Engineering Education, Urbana, III. 
Price, 25 cents. 


Now 
Available 
from 


MOTOR WHEEL 


A Full Line of 14° 


“Application Engineered” 
Agricultural Wheels 


With increased availability of 14-inch 


tires you’ll want to offer 14-inch wheels 
on your equipment. Motor Wheel has a 
full line of 14-inch agricultural wheels 


with 4, 5 and 6-bolt SAE mountings 
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. light and heavy-duty series. 
Write for complete information about 
Motor Wheel’s “‘Application Engi- 
neered” 14-inch wheels. 


Send for the new Agricultural Wheel Catalog. 


Serving the Agricultural Industry since 1903 


Si 


MOTOR WHEEL 
Corporation 


Lansing 3, Michigan 
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Spreaders handle loads up to 51% tons. Apron chain with 


exceptionally high strength and long life is required to move these loads from the 
bed into the shredding and spreading beaters. New Holland engineers specified 
LOCKE Steel Pintle Chain and attachment links for the application. Tests show that 
LOCKE chain withstands more than twice the pull of ordinary apron chains and 
handles massive loads smoothly for long periods. The wear resistance, pitch uni- 
formity and dependability of low cost LOCKE Steel Chains — both Pintle and De- 
tachable Sprocket — have resulted in their specification on a wide variety of farm 
equipment and industrial tomar Write a. i” omental information 
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LINK-BELT drive 


and conveyor chains 
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NEW HOLLAND SUPER HAYLINER 78 engine model hay baler gets dependable, positive, all- 
weather service from both Link-Belt standard-pitch precision steel roller chain and double- 
pitch agricultural chain. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain ...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference 
in field performance, help assure customer satisfaction for their machines. 

Standard-pitch Link-Belt roller chain, shown at left, is a popular choice for 
transmitting power on such equipment as hay balers. It features high hp capacity 
and light weight . . . has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link- 
Belt office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. 


IMPORTANT! Link-Belt roller chains for the agricultural field are true rolle: 
chains. They have free-turning rollers. Hence, longer life for chain and 
sprocket because there’s no scrubbing or sliding over sprocket teeth. 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All 
Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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Kewanee gets simpler, more economical 
design in disk hanger for harrow 


B* switching from plain bearings to new Timken® 
square bore bearings, Kewanee Engineers got 
greater rigidity, reliability and customer acceptance in 
their new disk harrow. By using a snap ring pre-adjusted 
bearing mounting, they achieved simplicity and econ- 
omy in machining and assembly. 


While the width tolerances indicated in this assembly 
appear to provide an excessive spread in bearing ad- 
justment, by following well established principles of 
statistical quality control, Kewanee was able to obtain 
highly satisfactory bearing adjustment. And by using a 
triple-lip seal applied to the hard, smooth ground sur- 
face of the bearing cone, they get maximum resistance 
to the dirt and dust the machine must operate in. 

Timken bearings give farm equipment greater rigidity 
and longer life because their tapered design enables 
them to take radial and thrust loads in any combination. 
Full-line contact and rib guided rollers combine to pack 
more capacity in less space, simplify design, cut costs. 


NOT JUST A BALL O NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL”) AND THRUST ‘LOADS OR ANY COMBINATION 


Switch to Timken’ square bore 
bearings gives longer life, less 
maintenance, overall economy 


06!" SNAP RING 
.064" THICKNESS 


That’s why more and more farm equipment manu- 
facturers are switching to Timken bearings. It enables 
them to give farmers more value, more service for their 
implement dollar. Timken bearings hold shafts concen- 
tric with their housings to make closures more effective, 
keep dirt out, lubricant in. And because Timken bearings 
practically eliminate friction they save power and fuel. 


With Timken bearings, agricultural engineers find 
the answer to three big problems: 1) combination 
loads; 2) dirt; and 3) ease of operation. That’s why 
Timken bearings are your No. 1 value. 

Ask your Timken Company Sales Engineer to show 
you analytically how the fundamental principles of 
statistical quality control can give you greater economy 
in your Timken bearing applications. Write: The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Cable: ‘““TIMROSCO”’. Makers of Tapered Roller Bear- 
ings, Fine Alloy Steel and Removable Rock Bits. 
Canadian Division: Canadian Timken, St. Thomas, Ont. 


The farmer’s 
assurance of better 


design Ta 
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